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New Patent Universal Wood Worker. | features of the original Clymer and Riley | the manufacturers claim they have no hesi-| work either one, two, three, or four sides, 
patent and its reissue, together with the re- | tancy in saying they believe them to be one | with separate arbors and outside bearing sup- 
Koei is illustrated J. A. Fay & Co.’s | cent improvements originated by J. A. Fay | of the most important and valuable wood-| ports upon each side; also with the main 

* “D” Solid Frame Patent Universal | & Co., and secured by letters patent. After | working machines extant. ) arbor extending from one side to the other, 


Wood Worker. It embraces all the essential ' having thoroughly tested their capabilities, They are constructed in two varieties to! with the patent outside bearing supports. 
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Among the many purposes to which they 
are adapted is planing straight or out of 
wind, tapering, rabbeting door and window 
frames, rabbeting and facing inside blinds, 
jointing, beveling, chamfering, plowing, 
making gluesjoints, raising pdnels, ripping, 
cross-cutting, tenoning, circular molding, 
dovetailing, etc. The form and manner of 
casting the frame in one piece makes it very 
strong and substantial, and insures stability 
and permanency. 

Both sides of the machine are driven from 
one countershaft, arranged so as to convey 
to both sides simultaneously or separately, as 
the operator may desire. This method of 
obtaining independence of the combination 
allows the operator to perform the work on 
either side without interfering with the other, 
and either side may be started or stopped 
without affecting the other. This is accom- 
plished by means of a double friction pulley 
upon the countershaft, carrying two belts 
and operated by two levers. 

These machines can be furnished in five 
different sizes. They are for sale by The 
George Place Machinery Agency, 121 Cham- 
bers and 103 Reade Sts., New York City, 
who are the sole eastern agents. 





Steam Engine Economy—A Uniform Ba- 
sis for Comparison. 
A PAPER BY CHARLES E. EMERY, M. E., 
MEMBER OF THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 








In writing a general report on the exhibits 
referred to the judges of Group XX, Centen- 
nial Exhibition, the writer compared the 
facts available in regard to the economy of 
steam-engines of various kinds on the uni- 
form basis that the boiler is capable of absorb- 
ing 10,000 heat-units per pound of coal,con- 
sumed, This corresponds to an evaporation 
of 8.99 pounds of water at 80 pounds press- 
ure, 9.03 pounds at 60 pounds pressure, or, 
9.08 pounds at 40 pounds pressure from a tem- 
perature of 100° in each. case. This evapor- 
ation is higher than is usually obtained, but 
has been so much exceeded in practice that 
it is not considered too high for a basis of 
comparison. The basis, morever, enables the 
duty of pumping-engines and other steam 
machinery to be ascertained and expressed in 
a very ready and convenient manner. Ten 
thousand heat-units per pound of coal is 
equivalent to one million heat-units per 100 
pounds of coal, and as the duty of pumping- 
engines is conventionally expressed in mil- 
lions of foot-pounds per 100 pounds of coal, 
it follows ou the basis presented that the num- 
ber of foot-pounds per heat-unit represents also 
the number of millions of foot-pounds duty per 
100 pounds of coal. The performance of all 
kinds of steam-engines may be readily com- 
pared on this basis. The simplest applica- 
tion is in testing vacuum-pumps, the duty of 
which may be readily ascertained by noting 
the height of lift, and the initial and final 
temperatures of the water lifted. All the 
heat of the steam not expended in work 
enters the water, and the work performed lifts 
the same water. The difference in temper- 
ature gives very nearly the number of heat- 
units rmparted to each pound of water lifted, 
and each pound of water so heated is lifted 
a certain number of feet high, so the result 
may be expressed readily in foot-pounds per 
heat-unit, which, as before stated, equals 
also, on the basis presented, the number of 
millions of foot-pounds duty per 100 pounds 
of coal. For ordinary comparisons the num- 
ber of millions duty equals the lift divided 
. by the difference between the initial and final 
temperatures of the water. For more accu- 
rate computations, the divisor should be in- 
creased by the number of heat-units expend- 
ed for work per pound of water lifted, which 
equals the height divided by 772. The 
height preferably should be calculated from 
the indications of a pressure-gauge at the 
bottom of the discharge-pipe, so as to in- 
clude frictional resistances. If D=duty in 
foot-pounds per 100 vounds of coal, H=the 
height of lift per guage, and ¢ and 7'=the 
initial and final temperatures. respectively, 


1.000.000 
D=7-+4,0018 H. 


Arrangements have been made by the 
writer to use the same basis in testing 
pumping-engines, by discharging water 
from the hot well into the suction of the 
main pumps, and noting with delicate ther- 
mometers the resulting increase of temper- 
ature of the water lifted. 

A vacuum-pump tested by the writer in 
1871 gave a duty, on the above basis, of 475 
millions ; one tested by Mr. J. F. Flagg at 
the Cincinnati Exhibition in 1875, reduced 
to the same basis, gave a maximum duty 
of 35, millions. Several vacuum and 
steam-pumps tested on this basis at the 
suggestion of the writer about two years 
since, gave duties reported as high as 10,000- 
000 to 11,000,000, the very small steam-pumps 
doing no befter apparently than the vacuum- 
pumps, which is by no means surprising. 
Elaborate experiments made with steam- 
pumps at the American Institute Exhibition 
of 1867, showed that average-sized steam- 
pumps do not, on the average, utilize more 
than 50 per cent. of the indicated power in 
the steam-cylinders, the remainder being ab- 
sorbed in the friction of the engine, but 
more particularly in the passage of the 
water through the pump. Again, all ordi- 
nary steam-pumps for miscellaneous uses 
require that the steam-cylinder shall have 3 
to 4 times the area of the water-cylinder to 
give sufficient power when the steam is acci- 
dentally low ; hence, as such pumps usually 
work against the atmospheric pressure, the 
net or effective pressure forms a small per- 
centage of the total pressure, which, with the 
large extent of radiating surface exposed 
and the total absence of expansion, makes 
the“expenditure of steam very large. One 
pump tested by the writer required 120 
pounds weight of steam per indicated horse- 
power per hour, and it is believed that the 
cost will rarely fall below 60 pounds ; and 
as only 50 per cent. of the indicated power 


is utilized, it may be safely stated that ordi- 


nary steam-pumps rarely require less than 
120 pounds of steam per hour for each horse- 
power utilized in raising water, equivalent to 
a duty of only 15,000,000 foot-pounds per 100 
pounds of coal on the same basis adopted for 
the vacuum-pumps. With larger steam- 
pumps, particularly when they are propor- 
tioned for the work to be done, the duty will 
be materially increased. 


Ten thousand heat-units per pound of coal 
represent an ultimate efficiency of only (10,- 
000 x 100+14,500=) 69 per cent. of the calor- 
ific value of anthracite coal, so that ordinarily 
more than (100—69=) 31 per cent. of the 
heat in the fuel is carried to waste up the 
chimney. A still greater loss is, however, 
experienced in utilizing the steam for the 
purpose of work in theengine. The mechan- 
ical equivalent of one heat-unit is 772 foot- 
pounds, which, on the basis referred to 
above, correspond to a duty-of 772 millions 
of foot-pounds per 100 pounds of coal. The 
most economical steam-engines, for instance, 
pumping-engines of approved types, utilize 
in the steam-cylinder only about 130 millions, 
on the same basis, equivalent to an ultimate 
efficiency of (130 x 100+772=) 16.84 per cent. 
of the heat in the steam, and but (16.84 x .69 
=) 11.62 per cent. of the calorific value of 
the fuel. The principal reason for this is 
that the exhaust steam necessarily carries to 
waste the heat required to maintain it ina 
vaporous state at the tension due to the back 
pressure. This, under the most favorable 
circumstances, forms the larger proportion of 
the total heat of the steam and reduces the 
opportunity for securing economy within 
small limits compared with the theoretical 
limit, although the differences between the 
performances of different engines are great 
when compared one with another.* 


Means for securing economy in steam-en- 
gines may be divided into two classes, viz., 
those of a mechanical nature and those 
which influence the thermal conditions. As 
to the first, the necessity of securing tight 
pistons and valves, ample area of cylinder 
passages, reduced clearances, etc., are well 
understood, also the incidental advantages 
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due to a certain degree of compression, 





Those of the second class act to reduce the 
cylinder condensation, and include high 
speeds of revolution, steam superheating, | 
steam-jacketing, and the compounding of | 
engines. High speed of revolution (which | 
does not necessarily imply high piston speed, | 
as generally understood) secures economy, | 
by reducing the time in which the transfers | 
of heat to and from the steam and inclosing | 
walls must take place. 

Superheating the steam has experimentally | 
proved effective for moderate rates of expan-| 
sion, in which the original temperature re- | 
quired to maintain the gaseous condition of | 
the steam to the point of release was not too | 
high to prevent proper lubrication. 


| 





*In view of discussions in progress at the date 
of writing on the proper detaiJs of a theoretically per- 
fect steam-engine, it is proper to mention that in the 
year 1868 the writer designed and partially constructed 
a non-exhausting experimental engine in which the 
steam, after expansion in the cylinder, was to be circu- 
lated through another vessel, to withdraw the water 
due to the performance of work; the dry steam was 
then to be returned to the cylinder and compressed, 
which it was expected would require less power than 
the expansion would furnish, and sufficient steam only 
be received from the boiler to supply that condensed 
for work. A demonstration of the correctness of the 
principle only was intended, the power expected being 
so small that the experimental engine was to be con- 
nected to another to keep it in motion. Before the 
apparatus was completed the funds were diverted to 
objects of greater immediate necessity, and the subject 
is mentioned only as indicating the general principle 
upon which a theoretically perfect steam-engine may 
be constructed. See description of the apparatus in 
article on the ‘‘ Theoretical Steam-Engine,” Scientific 
American Supplement, August 18,1877. See also Prof. 
Thurston’s calculations on a similar subject in Jour- 
nal of the Franklin Institute, —- November and 
December, 1877. ; 


Continued on page 8. 
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Composition of Fuel. 





BY JOHN W. HILL, M. E. 





Charcoal, coke, coal, wood and peat are 
the fuels principally in use. Charcoal is ob- 
tained by eliminating the volatile matter from 
wood or peat by distillation in a retort or by 
partial combustion in a heap. A _ larger 
yield of carbon is obtained by the distillation 
process. According to Peclet, charcoal con- 
sists of carbon 93 per cent., and non-combust- 
ible or ash 7 per cent. 

Anthracite coal consists almost entirely of 
free carbon and non-combustible. From 
eight specimens of American Anthracite ana- 
lyzed by Prof. Johnson the mean composition | 
is : 





CarhORcs ic. vseeeec ks 86.76 per cent. | 
Volatile matter........ a 
MOI SANS isk os oh oe a | eas 
Non-combustible...... iA RENE 
RE eee ate. 


Bituminous coal consists of free carbon, 
hydrogen, oxygen, nitrogen, sulphur and | 
mineral compounds constituting the non- | 
combustible matter. From twelve analyses | 
of free burning bituminous coal Prof. John- | rr 
son obtains the following means : 


Cumberland Coals— 


eS eC ee 73.72 per cent. | 
Volatile matter SRO | 
NE cS tas ved Seas 2m.” 
NS: eas 045%" 4,085.27 
Non-combustible. .... ee 
Pennsylvania coals— 
CRON Wiss een ea ya 72.00 per cent 
Volatile matter........ 16? 
sb pevas sc cuee ee. 
PRORRGURG «50: 705 40's ace ac 134 Ps 
Non-combustible..... (dear. 


Prof. Johnson’s analyses of eleven varieties 
of Virginia caking bituminous coals furnishes 
as &@ mean— 


SLs tc sue baw see 58.01 per cent. 
Volatile matter. . 7 
PR nccass satisis senna 
Ms ah So bikes bas ie eee: 
Non-combustible...... Sandia 


Pittsburgh coal, known in the market as 
Youghiogheny, consists of— 


Newcastle (England) coal has the follow- 


ing composition— 


GREMOR <0: ciscaeeae's 6 56.99 per cent. 
Volatile matter........ 35.59 ” 
BOE os 0s ees ese a” 
Moisture.........++++- —... 
Non-combustible...... mage” 


Of fifty analyses of Indiana coals the fol- 
lowing is a mean— 


ORPBOR 6 u.< cn sisere cacds 51.20 per cent. 
Volatile matter........ Se Saeed 
Non-combustible...... Sac...” 


The following composition of Ohio coals is 
obtained from the ‘‘ Geology of Ohio,” vol- 
ume II, being a mean of fifty-seven analyses, 
| chiefly by Prof. Wormley— 


GRP ats ie cece Ss 56.62 per cent. 
Volatile matter........ 36.08.” ” 
PROIBUUTOS 6.6 <5 6 so s0ic'e S10 yee” 
Non-combustible...... Bag”: .” 


Coke is the product of coal after eliminat- 
ing the volatile matter , The process is con- 
ducted either in retorts, as gas coke, or in 
coke ovens. The latter is preferable for fur- 


nace fuel. Coke contains, as a mean— 
COREDONS 5:5 fe vis t0:-4 sis 85.00 per cent. 
Non-combustible .. ..15.00 ” ” 
Wood contains about— 
CREION ss in csls ss Sao hice 50.00 per cent. 
io) ee ew ” ” 
Hydrogen....... ...-- —— 
Non-combustible...... | all 


The oxygen and hydrogen exist in propor- 
tions to form water, and the carbon alone is 
useful in giving out heat. For equal weights 
the calorific power of all woods used for fuel 
isthe same. Exception should be made of 
woods of the same family, as the fir and pine, 
as these contain a small quantity of turpen- 
tine, which is a hydro-carbon. 

Peat, or vegetable fuel, consists of— 


RIL ccaiw'e ys Se hss 58.00 per cent. 
Hydrogen..........-- 6.00 ” ” 
So ee 31.00 ” ” 
Non-combustible ..... —_ "Cl 


Lignite, although not generally classed as 
a separate fuel, occupies a position between 
peat and fully developed bituminous coal. 
Its composition is, as a mean— 


CORDON 5s iin idx sein ts 39.00 per cent. 
ORY MOM. 2s siccisicceceee 10.00 ” 
Hydrogen. ......+..++ 2.50 ” ” 
Non-combustible— 

SS SA ae ea 50.00 ” ” 


The fact is established by geological inves- 
tigation, that anthracite and bituminous coals 
and lignite are of vegetable origin. Thus, 
/ wood consists chiefly of carbon, hydrogen 
and oxygen. By a process of natural evolu- 
| tion the wood suffers a loss of each of these 
‘elements, but principally hydrogen and oxy- 
| gen, when we have as a result lignite. This 


| suffers a further loss of nearly all its oxygen, 


| more than half its hydrogen and a large per- 
centage of carbon, when bituminous coal is 
‘the result. This suffers.a further loss of 4 
| small percentage of carbon, and nearly all its 
‘hydrogen and oxygen and anthracite coal 
is the result. This, finally, suffers a loss of 
all its oxygen, nearly all its hydrogen, and 
‘nearly pure carbon or graphite is the result, 

The following table of composition of com 
‘pustibles is from analyses by Peclet and 
others: 









































ON oi6 bik. 54.98 per cent. 
Volatile matter (BBO: Mp5” 
Moisture. . o..viseiiesx £:405574" 
Non-combustible...... a Mi 

















thd Wood Peat. 
3 >, lg |B lB 
a SP P S| 48 
5 : | o ga aS E oP | 28 
.. ae. @a| 3 | 5 | ze 
rs} 5 /S |e jo |6 Ia |S 
Carbon .812| .850| .610] .408} .980)° .580 a 
—— 048! .. | .058] 049] .. | 060 4 
054) .. | .417] .884) .. | 810 
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formerly did by hand ramming. 


- The transverse shaft carries the worm-wheel, 
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Reynold’s Patent Moulding Machines. 





Herewith are shown cuts of Reynold’s 
Patent Moulding Machines for metal castings. 
They have been building machines for press- 
ing sand-moulds for over eight years, and 
have been continually improving them until 
they now have one which they consider per- 
fect. In this machine the top plate is 
brought into place and locked there, the 
mould pressed. plate unlocked and returned 
to its position by simply pulling on the lever, 
thus doing away with operations necessary in 
former machines, and simplifying and in- 
creasing the capacity of this one. These 
machines are built in the best manner, all | 
working parts being protected from sand and 
dirt, and being perfectly simple and strong, 
and cannot get out of order by any fair usage. 
Several hundred of their machines of the 
various styles are now in use, some foundries 
running from fifty to one hundred each, and 
producing from 35 to 50 per cent. more moulds 
per man with less loss in pouring than they 








The prejudice and strong opposition of 
moulders and foremen has in some cases 
made the machine appear a failure, but in | 
every case where the foremen and men have | 
been in favor of the machine, it has done all | 
that is claimed for it. The opposition in 
some shops has been very strong ; but when- | 
ever it has had a fair show, and the foreman | 
has given it a fair trial, the machine has | 
been its own best recommendation, as is 
shown by the large number some 
concerns ave bought and are run- 
ning. 

The manufacturers call atten- 
tion to the following advantages 
which their machines have over 
other moulding machines : 

It occupies only 24x80 inches 
floor space. 

It weighs only 350 pounds, thus 
saving freight charges. 

It is perfectly simple and will 
not get outof order. 

All wearing parts are carefully 
protected from sand and dirt. 

The top plate being swung from 
lever, and weight counterbalanced 
by steel springs, it requires very 
little labor to work it. 

The top plate being loose, adapts 
itself to unevenness in sand, and 
does not spring thepatterns, 

It requires no special flasks. An 
ordinaryflask with follow-board 
small enough to enter flask being 
all that is necessary. 

The low price at which ti is sold, 
bringing it within reach of all 
foundrymen, and rendering it a 
paying investment. 

For prices and further information address 


the manufacturers, Reynolds & Co., New 
Haven, Conn. 


——_4>e—______ 
Pratt’s Patent Power Shears. 


This machine, which we herewith illus- 
trate, is novel in its style and action, compact, 
and very effective. It is noiseless in its opera- 
tion, and all its parts liable to be clogged by 
dust or injured by scale are contained inside 
of the pedestal, but are still fully accessible 
through the medium of doors. On a shaft 
passing through the machine from end to 
end is a worm engaging with a large worm- 
Wheel. This shaft is driven by a faced 
balance-wheel (used as a pulley for belt), from 
which connection with the shaft is made by 
means of Pratt’s Patent Friction Clutch: 


which has an eccentric, forming a part of the 
Wheel, a connecting-rod from which engages 
with the lower end or prolongation of a ver- 
tically vibrating horizontal cutter-head, fur- 
nished with steel jaws on either side the 
Central bearing, which engage as shears with 
corresponding fixed jaws. One pair of these 
Jaws is made with recesses of the form of 
segments of circles to receive round bars, and 
the other is straight. In front of the jaws 
are adjustable sliding rests, to resist the 
upward tendency of the piece to be cut; and 
at the back is an adjustable gauge for deter- 








Prartr’s PowER SHEARS. 
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mining its length. The machine is started or 
stopped without the slightest shock, and 
there is no loss of power by starting it from 
a perfect stand-still. The starting and stop- 
ping is instantaneous. Speed of pulley or 
machine is 280 to 800 per minute. ‘The steel 
cutting-blades may be removed from the jaws 
for sharpening or replacement, with very 
little trouble. The combination of screw, 
worm-wheel, eccentric, and lever, results in 
a machine of immense power. One size 
machine, No. 2, has been made. It will cut 
round iron to 2 inches diameter ; flat iron } 
inch thick to 8 inches wide. Weight, with 
countershaft, 4,600 pounds. They are manu- 
factured by The Pratt & Whitney Co., Hart- 
ford, Connecticut. 





+> ——— 
American Electric Gas-Lighting Burner. 





LIGHTING GAS BY ELECTRICITY. 

Perhaps there is no more striking illustra- 
tion of the tendency to improvement in our 
domestic ecionomy than is to be found in 
modern means of illuminating our houses, 
and even in the simple “‘ process of striking 
a light.” One does not need to be by any 
means the “‘ oldest inhabitant” to remember 
the time when our fires were kept always 
burning on our hearths, or rekindled only 
by the slow and vexatious use of tinder, flint, 
and steel; when the evening darkness was 
made dimly visible by the*tallow candle or 
the whale-oil lamps; and the wax taper 








fof the risk. of fire. 
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only illumined the homes of the wealthy. By 
contrast with this it would seem as if the 
climax of convenience were reached when, 
in even our country villages, the odorless 
parlour match, and the ever ready gas jet, 
almost instantaneously turn darkness into 
day. But even this does not content us, it 
seems ; there is yet an instant of time to be 
saved, and the very lightning itself * must 
needs be pressed into service. And that it 
performs this service in the most perfect and 
satisfactory way, no one will fail to be con- 
vinced who will examine the latest appliance 
for the purpose, as furnished by the Ameri- 
can Electric Gas Lighting Company, which 
is herewith illustrated. We say the 
latest, for the mere lighting of illuminating 
gas by eleciricity is not a new thing. Many 
devices have been brought to public notice in 
which frictional electricity is employed; but 
these are unreliable, being seriously affected 
by dampness, which very frequently renders 
them wholly inoperative, at least when ap- 
plied to individual burners, as, for domestic 
use, they must necessarily be. Nor is this 
the first or only arrangement in which a 
battery, the only reliable source of electricity, 
is employed. But all others have been sub- 
ject to a most vexatious mischance, techni- 
cally known as “short-circuiting the bat 
tery.” 

Each burner is fitted with a pair of 
metallic points, between which the spark 
passes; and that if these be left in contact, 





no other burner can be lighted. Besides, 
the battery then rapidly consumes its own 
elements,and requires speedy renewal, This, 
in the apparatus to which attention is called, 
is absolutely prevented by a most simple and 
ingenious ‘device. When we add that this 
is done without the addition of a single 
working part, it will be seen that, more can- 
not be said in praise of its simplicity; and 
the whole mechanism has proved itself to be 
as reliable as it is efficient. 

Nor is this a mere luxury. Notwithstand- 
ing the convenience of matches, their use is 
not unattended with danger ; and there are 
many branches of industry in which nothing 
would be so desirable as the ability to dis- 
pense with their use altogether, on account 
This desideratum is at- 
tained by the use of chemical electricity, and 
the expense of maintaining the battery being 
a mere trifle—less even than that of fur- 
nishing matches, where many burners are to 
be lighted—it would appear that nothing fur- 
ther can be asked. 

Persons who have this new method of 
lighting gas introduced may withhold pay- 





ment for the same until they are 
perfectly satisfied that the repre- 
sentations of the inventor are 
fully met. 

For further particulars, address 
American Electric Gas Lighting 
Co., 182 Broadway, Room 5, New 
York City. 

” —__—_ -- —--—__—_ 


[CONTINUED FROM PAGE 2. ] 





Mr. George P. Dixwell, of 
Boston, Mass., has applied a 
thermometer to a steam-cylinder, by inspec- 
tion of which it is possible to regulate the 
temperature so as to prevent injury to the 
metal surfaces. The. great difficulty is, how- 
ever, to secure a permanent and reliable 
superheating apparatus. Steam-jacketing 
has to a limited extent advantages of the 
same kind as superheating, and involves no 
serious difficulties in management. The 
jackets are most effective on long cylinders 
of small diameter. In experiments with 
United States revenue steamers, hereinafter 
mentioned, the economy of a steam-jacket on 
a comparatively short cylinder was found to 
be 11 to 12 per cent. 

Compound engines, in addftion to advant- 
ages of a mechanical nature, in better dis- 
tributing the strains and rendering more uni- 
form the rotative efforts, serve also to reduce 
cylinder condensation by the distribution of 
the differences of temperature between two 
cylinders. The radiation to and from the 
steam and its inclosing walls increases more 
rapidly than the difference in temperature, 
so that the aggregate loss, when the differ- 
ence of temperature is divided between two 
cylinders, is less than when it all occurs in a 
single cylinder. Moreover, the heat impart- 
ed to the exhaust steam by the metal of the 
first cylinder is available for work in the 
second, and the low-pressure piston acts as a 
screen between the high temperature in the 
small cylinder and the low temperature in the 
condenser, 
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Extracts from Chordal’s letters. 
Messrs. Eéditors:—I notice in your August 
issue a cut of Reid’s drill chuck. I never 
heard of it before, but it strikes meas being a 
good rig if it is only well made. I ordered 
one of them, and will post you if it turns out 
well, and if it don’t also. 

I have been through the mill with drill 
chucks, not as a tool for light work in a shop 
doing light work exclusively, but as a light 
tool. to be placed in the hands of heavy work- 
men, 
I think I have tried them all. I wonder 
how many different ones have been invented 
in the last fifteen years. Many of them we 
never hear of nowadays. It would appear 
that out of the many the good ones should 
have been sifted by this time, leaving us to-day 
with only good drill chucks, but I am inclined 
to believe that, after sifting, the wrong 
pile was retained. Most all are too delicate 
to stand ordinary machine shop usage. The 
workmanship is most always excellent. I 
consider the Beach drill chuck one of the 
finest pieces of workmanship I have ever 
seen. But there is something wrong with the 
whole lot, and I think that judgment in con- 
struction will do more to give us go6d chucks 
some day, than will the invention of a dozen 
new principles of grip. 

If chuck makers would only gather in a 





few of their old chucks scattered around the | 
country and notice their bad points, they | 
certainly would be able to devise some plan | 
of remedy for the apparent evils. I notice | 
that some chucks which answer very well in | 


lathes and other horizontal machines, give tramp. 


out at once when used in an upright ma- 
chine. Some man is bound to let them 
fall out of the spindle, and one such fall 
will ruin most chucks, those with jaws 
projecting endwise especially. If the 
chuck had three jaws originally, it will 
be found to have but one or two when 
picked up. Of course rothing but a 
cable would keep a chuck from falling, 
but it seems to me that the fall should 
be considered an essential duty, and that 
this duty should be kept in view when 
the chuck is designed. It may not be 
impossible to scheme out a drill chuck 
which may be good and still stand a fall 
of a couple of feet. 

Charlie and Fred owned a little shop, 
and worked init too. One of them could 
always be found at the big lathe, which swung 
thirty six inches. They had no chuck and had 
no spare cash to buy one with, so they conclud- 
ed to build one. They got up a nondescript 
affair which was neither independent nor uni- 
versal It had four jaws. A right and 
left screw ran across the plate and moved two 
jaws uniformly. This screw was necked, or 
turned down very small at the center of the 
chuck. A similar screw crossed this one at 
right angles and moved the other two jaws. 
This second screw was set far enough back 
to allow the aforesaid necks to clear each 
other. It will be seen that this was not such 
a bad sort of a chuck after all. 

The boys worked on it. for a wonderful 
length of time, but finally finished it, and 
made an excellent job.of it too. When done 
they got the heavy-thing blocked up on the 
lathe, and started it on the nose of the lathe 
spindle. Then they did what other reckless 
lathesmen often do. They put a block under 
one projecting jaw, and started the lathe. 
They soon fargot the details of the operation 
for they had unwittingly left the lathe center 
in, and, as the chuck screwed on the before- 
mentioned center collided with the screws at 
their point of intersection. It quickly broke 
. them both, and tore the screw caps loose in 
addition. With pale faces they stopped the 
lathe and unscrewed the chuck from the 
spindle, but as it came off it slipped from 
their trembling hands, fell on a crossgirt in 
the lathe bed, and broke into four pieces. It 
was a total wreck. 

The cynic only knows no heroes. The 
dullest routine practice finds unknown some- 
bodies who by bold originality have entitled 
themselves to that highest expression of 
praise ‘‘ better than I.” 

This, constitutes fame. We who live in’ 





shops have our heroes too. Men who have 


by 


% 


done what we would die without having 
done. Men whom we can respect without 
envy. 

Henry Maudsley inventing machinists 
tools, to wit: the slide rest. Whitworth 
demonstrating the compatibility of accuracy 
and ponderosity. Sellers evoluting planing 
machines whose °tool-finished surfaces are 
straight, straighter than most work ‘‘ retouch- 
ed” by skillful scrapers ; Pratt and Whitney 
giving us cutters for gear teeth, formed not 
through the medium of erratic draughtsmen 
and more erratic filers, but by immutable link- 
work, converting correct principle into correct 
result. The ancient Niles works imagining 
an up-ended lathe, and thus evolving the 
modern boring mill. Darling, Brown and 
Sharpe placing in the hands of every American 
machinist living, tools which incites his am- 
bition and provides him with means for fine 
accomplishment. Corliss and Allen showing 
us the girder-bed engine with its direct metal 
between cylinder and main bearing. Some 
unknown man, who ought to be canonized, 
bringing us the twist drill. These are the 
men whose garments touch us daily. They 
are the heroes and examples of the shop.. 

But greater than all of these. to me, was ¢ 
certain quiet dignified gentleman called 
DeLow. He was not the hero of an art, 
but was the hero of an artisan. He was 
simply a machine shop foreman, and was for 
twenty years before he died. His rarity 
entitles his name to mention, for few foremen 
so well understood the requirements or capa- 
bilities for good of their position. He was 
in the ‘‘mechanical” sense of the term a 
His life was not interwoven with any 
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by both men and owners. They understood 
his motives and peculiarities and concurred, 
but, on several occasions, had walked around 
‘*the dignity of his great office,” so with the 
best of feeling all round he went elsewhere. 
He went to Wykoff’s and staid a month, 
went to Hunter’s and didn’t stay at all. He 
wanted more dignity than Hunter had to 
spare. 

The peculiar fitness DeLow possessed for 
his profession, as he called it, would be hard 
to describe. All who employed him admired 
and respected him, and revere his memory to- 
day, for he was one of those men who, though 
our employees, make us feel that the world is 
better for their having lived in it. I have met 
machinists in twenty states who have worked 
for him, and all hold his memory in high re 
gard, which is a rare thing to be said of a 
foreman who does his duty by his employers. 

Many of these men say they are better 
workmen and manlier men after having 
worked for DeLow. I know that any man 
who worked a year for him is a more valu- 
able and better paid machinist than before. 

In the shop DeLow was firm and just; 
handled his men’s self respect with the 
greatest and tenderest caution, if they had 
any. Building upon that quality he increas- 
ed a man’s usefulness. If the man lacked the 
quality of self-respect, he discharged him in- 
continently. 

He gave man and apprentice the best work 
he could do, and paid him accordingly. If 
incompetent, he reduced the grade of work 
and pay. He kept a man in his proper place, 
leaving the choice of place tothe man’s capa- 
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one shop. One day he said to me: ‘‘ I know 
of ‘no more pitiable subject than a foreman 
out of position after long years of narrow 
service in one shop. Gold in the shop he 
staid by so long, but the most inelastic lead 
in a new position. Nobody wants him. His 
usefulness is over, and if middle aged he calls 
his life a failure.” 

DeLow’s usefulness was of the cosmopoli- 
tan order and instantly available. 

He always worked for just eighteen-hun- 
dred dollars a year, and would often refuse 
higher pay for positions as superintendent, 
manager, etc. He said: ‘‘l ama foreman ma- 
chinist. My province is the machine shop, 
which [ must control. I am responsible for 
the quality and cost of the work. Chapman 
with his little shop paid me $1800 when his 
own income as proprictor was less than $1200, 
but he showed his sense by employing me, odd 
as it may seem, for he never made five cents out 
of that shop before I went there. He offered 
me half interest in the concern freely, but I 
declined, for proprietorship is not my 
profession.” 

I once became acquainted with the owners 
of a shop. They had a splendid field, a 
good plant, but wretched shop management. 
They were not mechanics and depended on 
some leading workmen, having no executive 
ability whatever, for the running of the shop. 
They opened their hearts to me and I suggest- 
ed DeLow to them. They studied the thing 
over, multiplied his 1800 by all the digits, 
and finally sent for him. He came and 
conquered. Quietly but certainly he revolu- 
tionized that concern, gave their work a rep- 
utation, increased their capacity two-fold 
without expense, made the thing pay. 

But he only staid a year. He went to them 
and said he must be king in the shop. His 
position and prerogatives must be respected 


HOLDERS. 


He had a wealth of resources for emergen- 
cies, but I never heard of his putting finger 
to work, never saw him touch a file or a 
hammer, and never saw him idle. He was 
the quiet and dignified physician of the 
machine shop’s ills. 

I knew him to resurrect two concerns, dead 
even to mortification. 

Speaking of foremen; I hold my foreman 
responsible for every thing which passes him. 
I refer to moral responsibility of course. If 
a job is too poorly done or too well done— 
both are faults equally—I blame him. He 
can not lay it to the workman, for it is his 
business to see that his work is properly 
done by his men. 

He should work 
faith. 

Some men don’t think work can be too 
well done. There is as much work done too 
well as too poorly. 

There is work which refinement is wasted 
upon. I put up about two hundred sorgum 
mills one season. The requirements were 
well understood by my customers, by my 
foreman and myself, in spite of which, one 
lot was fitted up with the nicety of a Corliss 
valve gear. It made the mills cost more and 
made them not a whit better. My foreman 
laid it to the men, said they would work on 
a job long after it was done. I told him he 
could not shift the responsibility to the men. 
I ordered a certain thing of him and it being 
in his power to furnish it, he should do it. 
If he would work fine men on such work he 
must stand the blame. 

I have a queer pair in the shop now. A 
Philadelphia lathe. and a Yankee lathe next 
to each other. Did you ever analyze the dif- 
ference between these two types of machine 
construction ?. 


by inspection not by 





Its the same in engines, boots, locomotives, 





|Szrr., 1878 








men, women, children, houses, and in fact 
every thing made in. Philadelphia and 
Yankeeland. The merits of the two com- 
bined would produce the acme of material 
things. I would not trade my Yankee lathe 
for a Philadelphia lathe, and I would not 
trade the Philadelphia lathe for a: Yankee 
one, * 

They are very far from being twins but 
both were born into the world for a wise and 
indispensable purpose. Some day I will give 
you the points of difference and, using the 
makers’ names without invidious distinction, 


will try to show why and how two systems 


of design so far apart should obtain in sections 
so close together. 


Very respectfully, CHORDAL, 


—_—_——_—____ 
File Holders. 
FROM A TREATISE ON FILES BY THE 
NICHOLSON FILE CoO. 


The object of the inventions herewith illus- 
trated, is to provide a device in which files 
may be firmly held for service in surface fil- 
ing, and while in this condition, readily 
sprung, in order to give, at the will of the 
operator, more or less convexity to the work- 
ing face of the file. 

By the use of this device, it is not essential 
that files, te be used upon broad surfaces, 
should be selected with the care usually be- 
stowed to obtain a true convexity or “belly” 
to their sides ; the trouble of such selection 
every master mechanic knows to be especially 
annoying and vexatious. 

By its use, also, files may be more 
fully utilized, and made to render greater 
service than without it; 1st, By insuring 
full use of the side, which, were the file 
crooked, could not, otherwise, be ob- 
tained; and 2d, By being able, when the 
file becomes slightly dulled, by increas- 
ing its convexity, to lessen the number 
of teeth brought to bear upon the work, 
thus causing the lesser number of teeth 
which bear, to penetrate or ‘‘ bite”’ the 
work, without increased labor bestowed 
by the operator. 

The utility of the Surface File Holder 
will at once be apparent to the me- 
chanic, in its application to broad cast 
iron surfaces. 

The Vise File Holder will also be found 

a useful tool, particularly the smaller sizes, as, 
by its use, the file may be sprung to a degree 
enabling the workman to file in the exact 
spot required (always important where nicety 
of finish is requisite), in fact, utilizing the 
file in a manner never before accomplished. 

These several file holders will be designated, 
and their range of sizes understood, by the 
following numbers: 

VISE FILE HOLDER. 

No. 1, adapted to hold files 5 and 6 in. long. 
seat sl ne ee cy 
66-38, ue * ii «iba! Sa 

SURFACE FILE HOLDER. 
No. 4, adapted to hold files 12, 13 & 14 in. long 
5, 14:30 00. ‘ 
-- 
Purchasing Second-Hand Boilers. 
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After about twenty years fair working— 
more or less according to the original quality 
of the iron and a variety of other circum 
stances—a structural or molecular change be- 
gins to take place in the plates of boilers, 
that is to say, they gradually begin to change 
from a wrought or fibrous to a granular or 
cast-iron, and when this change commences 
they can no longer be worked with safety. 
It is indeed true that boilers have worked 
well for thirty-five years ; but they are like 
people with diseased hearts, they may live @ 
long time, or they may die with terrible sud- 
denness. If a boiler is found tocrack in avy 
portion of it that is not directly exposed to 
the action of the fire, it isa sign of dange!, 
and the boiler should be replaced by a neW 
one as soon as possible. Great caution 
should be observed in the purchase of 4 
second-hand boiler ; and it is never prudent 
to buy one, however well it may look, unless 
the age is known to certainty.—Sexton’s Boiler 
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New Power Punching Press. 

The accompanying illustration represents 
a new power punching press designed and 
puilt by Bliss & Williams, Brooklyn, N. Y. 
It is calculated for reliable and accurate 
working, durability, and convenience of 
operation. It has no more parts than are 
actually required and being well made is not 
liable to get out of order. The weight of the 
mac 
it will punch % inch holes in 4 inch iron, or 3 
inch holes through § inchiron. The opening 
in the bed is 4 inches diameter, distance from 
hack to center of slide 6 inches, and from 
bed to bottom of slide when slide is up 7 
inches. The motion of slide is one inch, and 
the adjustment of the same 1} inches. The 
palance wheel is 37 inches diameter, 5 inches 
in width, and weighs 600 pounds. It is in- 
tended to make 100 revolutions per minute. 
All the parts are well proportioned. The 
firm of Bliss and Williams have had many 
years’ experience in manufacturing presses 
and dies, their customers being found in al- 
most all parts uf the world. 
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Piston Speed of Engines. 


Messrs. Editors :—Piston speed in the steam 
engine is the number of feet traveled by the 
piston per minute, and hence is the product 
of twice the stroke by the number of revo- 
lutions. Thus an engine of 24 inches stroke 
at 100 revolutions shows 2 x 2’ x 100=400 ft. 
piston speed (p. 8.) It is a vaguely under- 
stood but very important factor in correct 
engine performance. It directly affects the 
power, economy, regulation, smooth run- 
ning and durability of the engine, and we 


will briefly outline its relations to these in| 


turn. 

The power of an engine—other things 
being equal—is in direct proportion to its 
piston speed, bence we may develop a given 
power as readily by a small engine at a high 
speed, as by a large engine running slow. 
To illustrate :—a 12 x 24 at 125 rev., or 500ft. 
p. s., Will develop the same power as a 
15x30 at 64 rev., or 322 ft. p. s.; and these 
proportions are a fair illustration of ancient 
and modern practice. In the well known 
formula for horse power :— 
AxPx28xN 
83000 

is the piston speed and the power varies di- 
rectly as that factor. It is simply one ex- 
pression for the familiar dynamic law of 
leverage, and its principles are too generally 
understood to call for further discussion. 

The important relation of piston speed to 
economy of fuel, on the contrary, is but little 
recognized outside of professional engineers. 
The first and most obvious advantage. is, 
that in developing a given horse power by 
increasing our speed, the amount of work 
done per stroke is proportionately lessened ; 
hence, we may cut off the steam at an earlier 
point of the stroke, and gain the well-estab- 
lished benefits of expansion. And we may 
continue to so increase our economy by in- 
creasing our speed until the point of cut-off 
falls back in general to about 1-5th of the 
stroke. At earlier points of cut-off other 
causes begin to operate to vitiate the econo- 
my and we begin to Jose very rapidly, until 
with very early cuts the waste of steain be- 
comes far more extravagant than with even 
the primitive forms of engine with steam fol- 
lowing full stroke. The discussion of this 
phenomenon does not belong here. We 
know many such engines now running, and 
the only remedy in such cases, short of a 

_ Smaller engine, is to slow down the speed, 
and this is only partial in its effects as we 
Shall see. We note, then, this exception to 
the general rule of advantage from, high 
speeds, 

But we go still further and say that of two 
engines of different size, doing the same 
work and so speeded that the load per stroke, 
and consequently the point of cut-off and 
grade of expansion are the same in each ; 
instead of exhibiting the same economy, as 
the theory of expansion alone would indicate, 

and as is claimed by many builders, there is 


. 


invariably a very marked difference in favor 
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hine complete is about 2,000 pounds, and 


| of the smaller engine at the higher speed. 
And yet further—two engines of the same size, 
but of different speeds—each with a load 
which shall compel the same point of cut-off 
and grade of expansion,—the engine having 
the highest speed will invariably show the 
highest economy per horse power developed. 
The item of high piston speed alone—every- 
| thing else being equal—is good for at least 10 
| per cent., and often much more in economy. 
|A full discussion of the reasons would be 
|too extended, but briefly they are these. 
| From the moment steam leaves the boiler it 
/ begins to condense’ The amount of con- 
| densation depends upon 1st, the amount of 
condensing surface exposed 3 2d, its thick- 
| ness ; 3d, its conductibility ; 4th, the varia- 
| tion of temperatures ; and 5th, the time of ex- 
| posure. Piston speed evidently does not af- 
fect the second or third items. Now taking 
"our examples, and illustrating the first suppo- 
sition, each engine at the speed named, and 
| with say 35 lbs. m. e. p. (mean effective 





pressure) will develop 60 horse power. The 
greatest loss from condensation occurs dur- 
ing admission, and immediately following 
cut-off, when a large surface, previously 
cooled by expansion and exhaust is to be re- 
heated by asmall volume of livesteam. Sup- 
posing cut-off in both instances to be at 1-5th 
stroke, it is true more surface per horse 
power is exposed in the smaller engine, but 
from the rapidly repeated strokes, the tme 
during which the cooling and reheating of 
the cylinder from each stroke can take place 
isso short that, in familiar phrase, the cylinder 
does not have time to cool, or the steam to 
condense, and the gain from this source very 
largely overbalances the detriment of in- 
creased relative surface. Being true in the 
case of large versus small cylinders, much 
more is- it true under our second assumption 
of equal cylinders, at different speeds, and 
we are at once brought up to the further and 
final statement, that at a given piston speed, 
the greatest economy will result from a short 
stroke, minutely subdividing time by a high 
rotative speed. In brief, not only high piston 
speed, but high piston speed obtained by high 
rotative speed, is necessary to fine economy. 





High . piston speed is necessarily accompa- 
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nied in practice by high rotative speed, and 


we are here so considering it ; and hence it 
benefits regulation in this wise : 

First—it obviously increases the efficiency 
of the fly-wheel. Second—the governor has 
control of the engine only during the admis- 
sion of the steam, and not after cut-off, 
Hence, the faster the rotation the oftener 
the governor has a chance to act, and any 
sudden variation of load which, taking place 
during a protracted expansion, would seri- 
ously affect the speed, is here immediately 
corrected by the rapidly recurring periods of 
control. 

The final question of smooth running is so 
evidently dependent upon adaptability of de- 
sign and perfection of workmanship, that 
Wwe must premise superiority in this respect. 
This assumed, a rapid running engine does 
not hang or strain on its centers, but trips 
them easily, and coupled with well adjusted 
compression the operation of a well-built en- 
gine is seldom impaired by an increase of 


5 
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| and longer bearings, which stil! further im- 
| proves the case. 
| We have by no means taken up all the 
| points involved in the question of piston 
speed, and our treatment of such as we have 
considered is necessarily very concise, not 
admitting of carrying out the proofs into 
figures. But we trust we have indicated the 
general foundation of the benefits of speed 
towards which modern practice is tending, 
and which benefits are now tangible and 
well established facts. It is unfortunate that 
a limit in this direction is imposed in most 
automatic engines by the necessity of some 
form of independent detaching cut-off valve 
gear, which admits of only a limited num- 
ber of strokes per minute, regardless of the 
size or proportions of the engine. 

The above discussion, it will be understood, 
relates in full only to the automatic engine, 
which alone is worth considering, since by it 
only can the demands of modern manufac- 
ture for economy and close regulation be 
even approximately met. 

Resolving the whole matter into the grand 
summum bonum—dollars and cents—we find 
that the high speed engine deposits at once 
to the credit of its owner a handsome prin- 
cipal, viz:—saving in first, cost and space. oc- 
cupied from the smaller size requisite to a 
given power—and upon this paying a hand- 
some and perpetual interest in the reduction 
of coal consumption. 

Wo. Lee Cuurcna, M. E. 
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Millers and Grinding, 


Messrs. Eprrors:—One very singular fact 
among millers is that, as a mass, they assert 
that a four feet flat upper rimmed mill-stone 


is the best for grinding wheat, &c., and de- 


mand proof to deny the assertion. The very 
best of wheat flour can be made without flat- 
Usually, a party thinking a flour 
mill would be good investment for business, 
or to help in building upa locality on account 
of the convenience ‘to mill,” a millwright 
states ‘‘the mill will cost about so much,” 


stones, 
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speed, aside from the obvious advantage of 
a lighter load per stroke. The uninformed 
are very apt to charge a quick running en- 
gine with rapid wear. Such is by no means 
the case, always premising that it is after all 
a question of build. An important and 
actual gain in durability dependent entirely 
upon high speed must be noted. ‘The most 
destructive action on the main bearings of an 
engine is due, not to.the thrust of the piston, 
but to the dead weight of the fly-wheel and 
shaft—for the reason that its slight motion 
from side to side of the bearing conduces to 
free lubrication, while the dead weight on the 
bottom of the bearing, if excessive, squeezes 
out the oil, and the journal runs dry and 
cuts. Now the value of a fly-wheel increases 
as the square of its revolutions. Hence, a 
fly-wheel to contro] an engine developing a 
given horse-power at 100 revolutions need 
only be one quarter as heavy as is necessary 
for the same power at 50 revolutions. The 
surface speed of the shaft in its bearing is, 
however, doubled ; so that combining the 
two factors we have a co-efficient of wear 
as 2 to 1 in favor of the quick runner. We} 
must also consider the fact that high speed | 
engines possess generally much larger shafts | 


jand engages at so much per day (portable 
| mills are not to be thought of) poking day 
‘after day over massive timbers to build a 
| ‘‘husk frame” in which to put the stones 
(pay better) usually four feet in diameter. 
The miller says they are best, and, as a gen- 
eral thing, he is unable to tell or figure out 
| the area, cubic contents or weight of the 
stones he knows so much about, but this 
miller, as a general thing, guides to a certain 
extent the capital others invest. The man 
that furnishes the engine, &c., for motive 
power, the millwright that superintends the 
construction, are interested to make as big a 
job as possible, and in many cases the mill is 
an elephant when ready for business, if not 
before, ornamented with a mortgage to finish 
it, and frequently the ornamental mortgage 
robs the builder of his whole property, be- 
cause paying interest on the ornament and 
interest on working capital owt-grinds the 
the miller’s choice of grinding stones. 

It is far cheaper to put up a well-made 
portable engine and mill, leaving out the 
millwright’s valuable counsel and time-con- 
suming skill. There are thousands of me- 
chanics who can set up engines and portable 
mills, and with a few days’ practice do as 
well as any miller, because they have inquir- 
ing minds and the use of tools and the energy 


to use both. 
PORTABLE. 


Say 
Marine Boilers. 


Do not allow the bilge-water to wash 
against the bottom of the boiler. Do not 
open the smoke-box doors when the boiler is 
in a heated state. If you have a surface-con- 
denser and a new boiler do not use all con- 
densed Water, but use your auxiliary feed 
until a thin scale forms inside the boiler ; 
there are instances of new boilers having 
been ruined by injudiciously being kept ‘‘ too 
clean.” When once the sediment or salt at- 
taches itself to the boiler keep it as clean as 
possible afterwards ; be careful not to allow 
pieces of cotton-waste to remain in the boiler. 
Do not blow the steam and hot water out, 
and then run the boiler up full of cold water. 






























































































































The Planimeter. 





BY STEPHEN ROPER, ENGINEER. 





The Planimeter, though not a recent in- 
vention, is almost unknown among engineers 
on this continent. This arises from the fact 
that, after its invention by Amsler, certain 
Swiss and German engineers got control of 
it, and limited the number that should be 
manufactured to their own individual neces- 
sities. It has never been manufactured in 
this country, or even offered for sale, until 
quite recently. Its functions are to measure 
indicator diagrams, irregular flues, steam 
passages, and all difficult or intricate figures. 
It gives at once the area of a figure, without 
any second measurement being required, as 
the reading shown on the index counter gives 
the accurate area in square inches of the 
diagram over which it had been passed. 

To use the instrument, fasten the figure to 
be measured on a smooth board, and insert 
the point A in the board at any convenient 
location ; then make a mark on the diagram, 
as at D ; next fix the movable point B at the 
place selected for starting ; then turn the 
index roller G round until O on its periphery 
corresponds with the O on the fixed vernier ; 
then move it around the figure to the right, 
or in the directions of the hands of a watch. 
After it passes around the entire figure, note 
how many whole numbers and sub-divisions 
have passed the O on the vernier. The 
whole number will indicate the square inches, 
and the sub-divisions tenths of square inches. 
If the O on the vernier falls betwéen two 
sub-divisions marked on the roller, read 
the number of square inches and tenths, then 
look on the vernier from O to 10, and find a 
mark which coincides with one on the roller; 
the number of such mark, counting from O, 
will be the hundredths, or second decimal 
place. 

Thus suppose, that in the figure measured, 
six sub-divisions, and part of another one 
have passed, and that the fourth mark on 
the vernier coincides with a mark on the 
roller, the area of the figure will be either 
3.64, 13.64, or 23.64 square inches, accord- 
ing to whether the roller has made less than 
one, more than one, and less than two, or be- 
tween two and three revolutions. The eye 
can readily decide as to the number of revo- 
lutions the roller has made, as it would be 


impossible to make a mistake of ten square | 


inches in estimating the area of a figure 
within the capacity of the instrument. If 
the figure measured is an indicator diagram, 
it will nearly always be of less area than ten 
square inches; or at most, only a trifle more, 
as the utmost capacity of the indicator is 54 
by 24 inches, or 154 square inches, and it very 
seldom worked beyond 4 by 24 inches. 

To find the mean effective pressure of a dia- 
gram from tis area.—Multiply the area by 
the scale, and divide the product by the 
length of the diagram in inches. Or divide 
the area by the length of the diagram, and 
multiply the quotient by the scale. The pro- 
duct is the mean effective pressure. 

EHxample.—Suppose the area is found 
as above, to be 3.64 square inches, the 
scale 40 and the length of the diagram 
is 3% (8.875) inches. 

3.64 x 40—3.875=37.57 Ibs. 
or 3.64—-8.875 x 40=37.57 Ibs. 

It will be seen that the labor of calcu- 
lation will be facilitated, if, in taking the 
diagrams, care is taken to make them 
even inches in length. But as the en- 
gineer will have to measure many not of 
his own taking, he should have a rule 
divided into hundredths. 

The annexed diagram was measured by 
ihe Pianimeier, and gives the following re- 
sults :—Area 1.34 square inches, 1.34 multi- 
plied by 40, the scale, —-1.98=27, the mean 
effective pressure. 

The area of a figure may be taken with- 
out placing the O on the roller opposite the 
O on the vernier, but in such cases it is nec- 
essary to take the reading before and after 
the tracing is made ; the difference between 
the two readings will be the area of the fig- 
ure. But it is preferable to place the O’s 
together. “The movable point of the instru- 
ment may also be turned to the left, but in 
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UNIVERSAL LEVER CHUCK. 





AN ACCURATE BIRMINGHAM WIRE 


this case the reading must be subtracted from 
ten to give the true reading. Each of the 
figures stamped on the roller indicates a 
square inch of area, and if a figure contains 
ten square inches at the tracing point, the 
roller will revolve once, and the O’s will co- 
incide as at the start. 


me 


Universal Lever Chuck, 





The above cut represents a two inch Uni- 
versal Lever Chuck. It has two different 











styles of jaws, one for holding articles by 
the outside or rim, and the other by the in- 
side. 

It is claimed to be the most compre- 
hensive style of chuck yet offered to the 
public. Its jaws are moved backwards and 
forwards by means of a spanner wrench, 
which accompanies each chuck. Parties 
desiring two sets of jaws for the same chuck 
can obtain them by ordering. 

For further particulars address Frasse & 
Co., 62 Chatham 8t., P. O. Box 4627, N. 
Y. City, who are the principal agents. 









An Accurate Birmingham Wire Gauge, 





The well known house of Henry Disston 
& Sons, having for many-years experienced 
great difficulty in their business by reason of 
the inaccuracies of so-called standard gauges, 
their experience being that not one in ten 
could be relied upon for exactness, deter- 
mined some months ago to enter upon the 
manufacture of gauges which their custom- 
ers could rely upon as being all alike. They 
have, in this line, achieved as complete a suc- 
cess as with saws, files, and other tools, a 
fact which in time will be made manifest to 
the great body of mechanics. The standard 
gauge herewith illustrated, is warranted to 
be correct, and is sold at a lower price than 
the English. Great care is taken in their 
manufacture. After they are hardercd the 
gauges are placed, one upon the other, tried 
with plugs, and the spaces made to conform. 
They are made to order when desired, in 
different series of high or low numbers, ac- 
cording to requirements of use. If the arti- 
cles to be gauged range no higher than Nos. 
10, 12, 15, or any particular low number, 
the purchaser need not go to the expense of 
a gauge running to 36, when most of the 
numbers will be of no use to him. When 
one or more numbers are being constantly 
used they wear away faster in proportion, in 
which event it is recommended that dupli- 
cate incisions of each of the most used 
numbers be made in each gauge. They also 
make a gauge of smaller size than the one 
shown in this cut, but of the same standard. 
In gauging plate, and sheet iron, and steel, 
it is of the utmost importance to have a 
gauge to the Birmingham Standard, that can 
invariably be relied upon, and this is what 
Henry Disston & Sons have produced. 


—__——__- >> —__——_- 
Patent Belt Clamp, 


FOR DRAWING BELTS TOGETHER FOR THE 
PURPOSE OF LACING THEM. 





The accompanying cut represents one of the 
most complete and useful articles for those 
using belts of a width requiring to be drawn 
together and laced while upon the pulleys. 

This apparatus has proved itself indispens- 
able to every establishment using belts six 
inches wide and upwards, and will soon pay 
its cst in saving of time in lacing belts 
quicker and better than any other way, and 
avoids any necessity or excuse for injuring a 
| wide belt by putting it upon the pulleys after 
| it is sewed. 
| They are of Gardner & Miller’s patent, and 
‘are made in the following sizes, viz. : 8, 12, 
| 16, 20, 24, 28, 82 and 36 inches. 
| Further information can be obtained of C. 
| E. Billings, Hartford, Conn., who has the 
exclusive manufacture and sale of the above 

named Patent Belt Clamp. 





—_— te 


Movuuprne SAND FoR CAsTING BRAS8s OR 
Iron.—The various kinds of good moulding 
‘sand employed in foundries for casting iron 
or brass have been found to be almost 
uniform chemical composition, varying 
in grain or the aggregate form only. It 
contains between 93 and 96 parts silex, 
or grains of sand, and from 4 to 6 parts 
clay, and a little oxide of iron, in each 
100. parts Moulding sand which con- 
tains lime, magnesia, manganese and 
other oxides of metal, is not applicable, 
particularly for the casting of iron or 
brass. Such sand is either too close, 
will not stand or retain its form, or it 
will cause the metal to boil through its 
closeness. 


| 
| 


———_ +e —___—- 


CASE-HARDENING FOR IRon.—Cast iron 
may be case-hardened by heating to a red 
heat, and then rolling it in a composition 
composed of equal parts of prussiate of 
potash, sal-ammoniac, and saltpetre, all pul- 
verized and thoroughly mixed. This must 
be got to every part of the surface ; then 
grow et while yet hot, into a bath containing 

ozs. prussiate of potash, and 4 ozs. sal-am- 
moniac to each gallon of cold water. 


——_-- 


To Remepy Sup or Drivine BELTS.— 
Dab on a little of the sticky oil which 00zes 
away from the bearings of machinery. 
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Sharpener for Lawn Mowers. 





Any invention which facilitates the use, or 
simplifies the operation of mechanism already 
in use, at once assumes its proper place of 
importance in the hands of practical men. 
To this class belongs the lawn mower sharp- 
ener, (represented in the small cut, to which 
jron legs belong—not represented in the cut). 
The owner of any number of lawn mowers, 
and the mechanic who makes a business of 
repairing the same, will at once recognize the 
practical advantages to be derived from the 
use of this machine. Briefly summarized 
these advantages are as follows : 

First,—A perfect cutting edge. 

Second,—Accuracy in line and bevel is se- 
cured for both revolving and stationary knife, 
thus insuring perfect junction of the cutting 
edges at every point. 

Third,—No dissection of the Cutter being 
necessary the previous adjustment remains 
unimpaired, and a very little readjustment 
suffices for putting the machine in running 


order after grinding. 
Fourth,—Simplicity of construction and 
operation. 


Fifth,Saving time and expense, 

The machine consists of a solid emery 
wheel upon a fixed shaft, and driven by hand 
or power; an adjustable rest, upon which 
the knife edges play ; an adjustable device 
for holding the wiper and shaft entire while 
being ground, and an attachment for grinding 
the stationary knife. 

In operating the machine the 
revolving cutter is hung by the 
journals in the sliding iron 
frame provided. One of the 
spiral blades is then placed 
upon the steel rest, and the 
emery whee! brought to proper 
contact by a hand screw, 
which works the wheel stand 
ard forward and back. As 
the wheel revolves a lateral 
motion is given. The frame 
holding the cutter, and the 
friction of the wheel upon the 
knife holds the same upon the 
rest, while the whole cutter 
turns automatically in con- 
formation with the spiral. The 
bevel given is determined by 
the height at which the rest is 
placed ; and, as the cutter 
shaft and emery wheel are al- 
ways at the same relative dis- 
tance, any inaccuracy in grind- 
ing is absolutely impossible ; 
i.¢@, every part of the cutting 
edge is rendered equally dis- 
tant from the center of the 
shaft The grinding of the 
stationary knife, when neces- 
sary, is accomplished in a similar manner, an 
attachment for the purpose being furnished 
with the machine. 

There is no other machine for this purpose 
so far as we can learn. It is manufactured 
by E. J. Worcester, Worcester, Mass. 


—_+>e—__— 


Combined Automatic Wire Straightening, 
Cutting and Milling Machine. 





This machine is intended for making butt 
pins, bolt shanks, and similar articles. It 
has attachments for milling one end to a 
point or shoulder, aud flattening, bending, 
squaring, or nicking the other end, as may 
be desired. 

These attachments may be detached at the 
Pleasure of the operator, and the machine 
used for ordinary wire cutting. 

Several sizes of this style of machine are 
made, with or without attachments, as above. 


They are manufactured by John Adt, New 
Haven, Conn. : 
——-- 


The Use of Zine in Steam Boilers. 


: The employment of zinc in steam boilers, 
like that of soda, has been adopted for two 
distinct objects, (1) to prevent corrosion, and 
®) to prevent and remove incrustation. To 
attain the first object it has been used chiefly 
‘1 marine boilers, and for the second chiefly 





le I 


in boilers fed with fresh water. We purpose 
dealing with each head separately in the 
above order, and in as popular a manner as 
the subject will allow. 

The suggestion to use zinc for the protec- 
tion of the copper sheathing of vessels by Sir 
H. Davy, and his development of this prin- 
ciple in 1824, appears: to have suggested to 
Professor E. Davy about ten years later the 
application of zinc for the protection of the 
iron buoys in Kingston harbor. This is 
probably the first application of the principle 
to protect iron against the corrosive agency 








in sea water. The application of the same 











ciple of its action has been assumed to be 
simply chemical; that it had a greater affinity 
than the iron for the oxygen and acids in the 
water. In order that this supposed simple 
chemical action should take place efficiently, 
apd that the corrosive agents throughout the 
whole body of water should be neutralized, 
it would be necessary that they should all be 
brought in contact with the zinc before they 
would come in contact with the plates and 
tubes. Were the zinc soluble in water, this 
condition might be carried out, but as zinc is 
not soluble, and cannot reach all the corrosive 


tion of salts. This solution is decomposed 
by the galvanic current in such a manner 
that the oxygen and acids are liberated 
at the positive pole (+-zinc), and the hydro- 
gen of the water and metal of the salt at the 
negative pole (—iron). The decomposition 
of the water, or electrolysis as it is called, 
takes place in such a manner that the oxygen 
of one molecule of water in contact with the 
zinc is separated, and the liberated hydrogen 
combines with the oxygen of a neighboring 
molecule, whose oxygen in its turn combines 
with the hydrogen of the next molecule, and 
so the action goes on till the hydrogen of the 
water in contact with the iron at a consider- 
able distance is liberated, without the hydro- 
gen and oxygen having to cross the water as 
free gases. It is in consequence of this action 
that a piece of zinc placed in the middle of a 
plate of iron has the valuable property of 
exercising a protective influence over a large 
surface of which it is the centre. The ex- 
tent of. the range of its action will depend 
upon the purity of the zinc, the nature of 
the salts in solution, the temperature of the 
water, and the condition of the surfaces of 
the zinc and iron. In order that the protec- 
tive action may take place effectively, it is 
necessary that the zinc and iron shoutd be in 
perfect metallic contact. It is extremely 
probable that the fulfillment ornot of this last 
condition has determined the efficacy or non- 
efficacy of the application of zinc in the 
numerous cases where it has been tried with 





ingredients in solution, or held in suspension 





CoMBINED AUTOMATIC WIRE STRAIGHTENING, CUTTING AND MILLING MACHINE. 


principle to protect the interior of steam 
boilers against corrosion does not appear to 
have been attempted before the year 1850. 
It was not, however, till the introducton of 
surface condensation for marine engines that 
zinc can be said to have been extensively 
used to prevent the corrosion of the iron plates 
and tubes, which were no longer protected, 
to the same extent by the scale that formed 
upon them when jet condensers were used. 

Zinc has been applied in various ways in 
marine boilers, viz., by suspending it in 
plates of various size and number from the 
trays, and more rarely amongst the tubes 
where practicable. The zinc plates or bars 
have been placed in boxes in various parts of 
the boiler, sometimes for the feed to pass 
through, and in other cases the zinc has been 
arranged for the feed to deliver upon it as it 
enters the boiler. As may be imagined, 
these various ways of applying the zinc led 
to very different results. In a great many 
cases its use was not attended with any ap- 
parent advantage, and it was consequently 
discontinued. In other cases, however, 
where its application had been made in a 
more judicious manner, it was more success- 
ful, and its use has been continued with very 
favorable results up to the present time. 

.It is evident, from‘the manner in which 
zinc has been employed in the great majority 
of cases to prevent corrosion, that the prin- 





and diffused throughout the water, it follows 
that all the particles of water must be brought 
and kept in contact with the zinc for a time 
in order that it may be really efficacious. 
That this is likely to take place in a large 
boiler with a few pieces of zinc cannot be 
maintained. Were the simple chemical 
action alone relied upon for the protective 
action of the zinc, the plates and tubes 
should be nearly covered with it in order 
that this action should be effective, since the 
iron would share with the zinc the corrosive 
action of the water in proportion to the sur- 
face of each metal exposed. We must then 
look for some other explanation of the suc- 
cess which has attended the introduction of 
a tew bars of zinc into a large boiler. 

The remarkable protection that zinc bas 
afforded in many authenticated cases, can 
only be explained by ascribing it to galvanic 
action. When a metal like iron, which is 
acted upon more or less by a liquid, is 
brought into contact with another metal like 
zinc, which hasa much stronger affinity for 
the oxygen of the liquid, or for the acids of 
the salts contained in solution, the zinc or 
positive electrode is dissolved and imparts a 
negative tendency to the iron, which pre- 
serves it by preventing the oxygen or acids 
from acting upon it. In ‘most cases where 
zinc is employed with advantage to prevent 
corrosion in boilers, the water is a weak solu- 


1liberated at the surface of the zinc. 


such different degres of success. Zinc “‘ bot- 
toms” should not be used, nor 
indeed is some of the spelter in 
the market sufficiently pure to 
act to the best advantage. But 
as a rule good commercial 
English or Belgian zinc may be 
considered as being sufficient 
for the purpose. A high tem- 
perature is favorable for the 


setting up of the galvanic cur- 
rent, and, therefore, for the 
protection afforded by the zinc. 
Besides having the zinc and 
iron in perfect metallic contact, 
it is necessary for the mainten- 
ance of: the galvanic current, 
upon which the success of the 
application of the zinc depends, 
that .he surface of the zinc ex- 
posed to the water should be 
kept clean and free from any 
non-conducting coating that 
may be formed by the chemical 
action that ensues on the liber- 
ation of the oxygen and acids 
at the surface of the zinc. This 
brings us to a very important 
consideration that is liable to 
be overlooked. 

When the oxygen and acids 
are set free at the surface of the 
zinc, oxide of zinc is formed, 
and this combines with the 
acids toform salts. These salts 
are either soluble orinsoluble in 
the water. If soluble they be- 
come diffused through the water, the zinc is 
kept clean, and the galvanic action is sustained 
at the expense of the zinc. If insoluble, the 
salts tend to collect upon the zinc, which in 
time. becomes coated with them. As this 
coating is a non-conductor the galvanic 
action is gradually arrested, and in time 
ceases altogether, the presence of the zinc 
being consequently no longer efficacious. 

With sea-water the sulphuric and hydro- 
chloric acids, liberated from the contained 
sulphates and chlorides, combine with the 
oxide of zinc, and form sulphate and chloride 
of zinc, which are very soluble, hence the 
successful application of zinc in marine 
boilers. But in boilers fed with fresh water 
where the acids liberated are too small in 
quantity to combine with all the oxide of zinc 
toform soluble salts, the film of oxide that 
forms on the surface of the zinc in time puts 
an end to its useful effect. 

It is well known that the galvanic current 
has no effect on the oxygen in solution in the 
water, and that it is only the oxygen chem- 
ically combined with the hydrogen in the 
water and in the bases of the salts that ae 

e 
question then arises, how can the zinc pro- 
tect the iron from the oxygen in solution in 
the water which may be in contact with the 
plates? The answer is, by a secondary and 
chemical process, viz., the hydrogen liber- 
ated at the surface of, the iron combines with 
the oxygen in solution and forms water, or 
the metals liberated from the salts,at the sur- 
face of the iron unite with this free oxygen 
and form bases. In fact these metals have 
such an affinity for oxgen that they attract it 
|from the water and residuary hydrogen is 
| evolved.—Hngineering. 
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tB™ Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
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chinists, engineers, inventors, draughtsmen, and all 
those specially interested in the occupations we repre- 
sent, on subjects pertaining to machinery. 
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The Pawtucket Corliss Pumping Engine— 
A Practical Test and an Unexam- 
pled Performance. 





Pumping engines to furnish a continuous 
supply of water are in use by most of our 
large cities and towns; their construction 
and adaptation calling for exercise of the 
highest engineering skill. 

Heretofore the cost of first class engines in 
proportion to the actual work done has been 
too high for the resources of many towns 
recognizing the need of them, and the pro- 
gress of our times has given rise to a de- 
mand for engines that may be relied upon to 
deliver more water with less original outlay 
and less cost of maintenance. The offers 
to meet this demand have been many ; 
the general result disappointment. We 
chanced to hear a short time since of a new 
style of pumping engine in course of trial at 
Pawtucket, R. I., and, being in that vicinity, 
made a visit in time to witness the conditions 
of that trial. The engine referred to was de- 
signed and built by George H. Corliss, ‘of 
Providence, the inventor and builder of the 
Corliss Steam Engine, and who furnished the 
grand engine that run the machinery at the 
Centennial Exhibition, who has given much 
study coupled with exhaustive experiments to 
produce pumping engines of higher practical 
duty than any others now in use. The trial 
showed a result considerably beyond the best 
heretofore on record, during a continuous run 
of 24 hours and a daily average, the practi- 
cal working conditions being considered, never 
before equaled so far as we can learn, by 
any pumping engine in the world. To make 
the conditions of this test better understood 
by our readers we have procured a copy of 
the contract and specification under which 
this engine was built for the Pawtucket 
Water Works. It will be observed from the 
following extracts that the requirements are 
unprecedented. 

(1).) The engine is to be capable of raising 
with ease three million (8,000,000) gallons of 
water in twenty-four (24) hours into a reser- 
voir on Olney’s Hill, two hundred and fifty 
(250) feet, more or less, above the water level 
in the B goons well. It shall also be so con- 
structed as to pump directly into the distri- 


bution during such time as the reservoir shall 
be under construction until its completion, 


and thereafter, when required. 
able to do this under the var 
then ordinarily obtaining, and 
ure corresponding to the required head of 
250 feet to the reservoir. 
do this with reasonable ease, smoothness and 


ing conditions 
with the press- 


It shall be able to 


(5.) The engine when completed and ready 
for service shall be subjected to trial tests 
|for duty and capaci 
Editors and Proprietors, |made by the Chief 
75 Fulton Street, New York. | tucket Water Works and his assistants, on 
‘the part of the party of the first part, with 
H.B. MILLER. JACKSON BAILEY | the co-operation of, and in concert with, 
vavneren sass eT CNET SN — | such parties as the party of the second part 
pag ‘ | shall see fit to appoint. 
Edition, 6,250 Copies. | shall continue tor twenty-four hours inces- 
merspin weer wre ~~ | santly, and shall -be similar to the Lowell 
The Trade supplied by The American | tests in June, 1876, with a similar provision 
News Company and Branches. | in case of disagreement, as specified in Sec- 
tions 7 and 11 of the ‘‘Specifications for a 
Pumping Engine,” heretofore issued by said 
Water Commissioners. 
cupy two (2) weeks, omitting the intervening 
Sunday, running the fires ten (10) hours a 
day, as nearly as may be with the engine at 
such a speed as shall guarantee the delivery 
of 3,000,000 gallons in 24 ear Pe 
‘6 yy- * ing test. ¢ sha : : : 
Wapiti re ia the atono ceil foe stoking of coal was weighted and time noted. 
kindling being reckoned as equivalent to 45 
per cent. of its weight in coal. 
ance to be made for ashes or ce snp 
coal used in these tests is to be first-class runj a : 
of the mine, and the quantity of water de- |“ hen they were hauled, new fires built, and 


livered is to be ascertained by weir measure- | the trial proceeded with, continuously in this 


; such trials to be 
ngineer of the Paw- 


One of said tests 


The other shall oc- 


In this 


We know of no instance where a contract 
trial, so exhaustive and so restricted to the con- | the refuse) was 10.8 per cent. 
ditions of every day work, has ever before been 


under exceptionably favorable conditions, 


pressure cylinder 15 
ure cylinder 30” diameter. 
stroke of 30%. 

Three vertical tubular boilers were used, of 
the precise plan and dimensions of those fur- 
nished by him to run the Centennial Engine, | were present while the trial was in progress, 
the only difference being in the increased 
thickness of shell to adapt the boilers to the 
very high pressure contemplated. 
them were used during the ten-hour daily 
running of the two weeks’ trial at a pressure | ing engine. The most critical could find no 
of 125 pounds, and the other for the night 
service during this trial, at a pressure of 100 


Two of 


work was employed. This arrangement be- 
came necessary as the reservoir was not com- 
pleted as was contemplated when the con- 
tract was made, and the town was dependent 
on continuous pumping night and day. 

The two weeks’ trial began Tuesday, Au- 
gust 6th, at 8.30 a. M., and was completed 
Monday, August 19th, at 6 P. M., thus in- 





cluding two Sundays instead of one only, as 
specified in contract. The coal used was 
Schuylkill (Shamokin) of the quality used 
for the current supply of the works, and was 
taken from the pile without being picked or 
selected in any way. The first day at 7.20 
A. M., the fires under the two boilers, which 
had been left without banking or replenish- 
ing since 6 P. M. the previous day, were 
drawn, the grates cleaned, and at 8.07 new 
fires were built, using 164 Ibs. of wood and 
shavings, and 520 Ibs. of coal to kindle the 
fire. At 830 a. mM. the engine was started 
and the trial begun, the engine making an 
average of 51 revolutions a minute, steam at 
an average of 125 Ibs., and delivering the 
water under head of 270 feet, including the 
estimated friction of the main, throughout 
the trial. A record was taken every ten min- 
utes of the reading of gauges (water, steam, 
vacuum and receiver), the counter and the 
distance from the center of the water gauge 
to surface of water in pump well. Every 


The engine stopped at half-past six in the 


No ate evening. The fires under the boilers were 
1€ 


allowed to smoulder until 7.30 next morning 


way, from day to day. It was found on 


(6.) The sum to be paid by the party of the | Monday morning that an extra amount of 
first part to said party of the ghey el in 
nsati Se ies |. : ; : 
— Brier ee ~ 933.000 pies interval of 38 hours’ rest against 14 hours of 
vided that it shall appear that the duty of | other days. 
said engine on the 24 hours’ trial, heretofore} The coal taken from under the boilers was 
provided for, is at least 100,000,000 foot 
pounds per one hundred pounds of coal ‘es le f i 
when delivering 3,000,000 gallons of water |S made tor waste. An average of 85 
in 24 hours against a head of 250 feet, and | lbs. of wood and shavings and 268 lbs. of 
also that its duty on the two weeks ‘‘ every- | coal was used every morning to start the fire 
day running” test shall be at least 80,000,000 
foot pounds per one hundred pounds of coal. ae 
In case, however, it shall appear that the | keeping an exact record of every pound of 
duty of said engine is less on the every-day fuel used, both during the time of trial and 
running test than hereinbefore stipulated, 
then said party of the second part shall sub- 
mit to a forfeiture on the contract price of}. ; : 
one and a half (14) per cent. of said price for | 8 frequently done in contract trials, where 
each one per cent. of said deficiency ; and the record begins with starting of the engine 
if said duty, shall not exceed sixty millions | without allowance for coal piled upon the 
(60,000,000) foot pounds, then said party of 
the second part agrees to allow said engine ; : y ogee 
to remain for the use of said Town of Paw- | C°™puting the results, in trials of this kind, 
tucket, without charge, for a period not ex-| that no account is made of the wood used 
ceeding six months from the expiration of | to kindle the fire, an item which is usually 
said tests, in order that time may thus be 
given for the substitution of another engine, ; ' 
after which it will remove it at its own cost, | In trials where the coal had been picked by 
without claim for compensation in any way | hand, the apparent duty has been consider- 
for the work it has done, or the expense it ably increased. 
has been put to. 


coal was required to get up steam after an 


again used (after being sifted), no allowance 


under each boiler. The method employed of 


in fi:ing to make ready for trial, serves as 


an effectual check to overstocking the fires, as 


grate in making ready. It often occurs, in 


from 3 to 6 percent. of the whole fuel used. 


As shown by an expert, in 
the trial of the celebrated Lynn engine, in 








1874, this excess of duty (as determined by 


At this trial each of the parties were repre- 
sented by three practical men who took the 

Its value, however, as showing what a} records and carefully watched every detail. 
pumping engine will do under the conditions 
of regular every-day practice, is not to be 
overestimated. As usually conducted trials 
last but a few hours, and the results taken | foot pounds per 100 pounds of coal. The duty 
for 24 hours was not less than 120,000,000 
with no proper allowance for fuel used to start | foot pounds per 100 pounds of coal. The en- 
the fire, far outstretch what they will accom- 
plish in average running. 

The Pawtucket Corliss Pumping Engine 
embodies the important improvements which 
Mr. Corliss brought out in the Centennial} next issue. We hazard nothing in saying 
Engine, and they are here applied to the ser- 
vice of supplying towns with an economical 
system of water works. 
work on the compound principle, the high 
diameter, the low press- 
have a 


The duty for the 12 days’ trial, reckoning 
all the fuel used (wood at 45 percent. of its 
weight in coal) was not less than 104,000,000 


gine during these tests delivered at the rate 
of 3,060,000 gallons in 24 hours. The repre- 
sentatives of both parties agree upon these 
results, which we hope to give entire in our 


that no such results have ever before been 
achieved in a practical test of a pumping en- 
It is arranged to| gine. In comparing the work done by this 
engine with the best performances hitherto 
exhibited by others, it must be borne in 
mind that the rigor of the conditions under 
which this trial was made was such as to pre- 
clude any species of manipulation to enlarge 
upon the actual duty performed. Experts who 


und who examined the methods employed, 
unite in declaring it conducted with a degree 
of accuracy in every detail never before 
coming under their notice in testing a pump- 


feature to take exception to in any of the 
arrangements nor lack of scrupulousness in 
No extra setting of elaborate brick | carrying them out. We had the pleasure of 
conversing with two of the experts here re- 
ferred to, Mr. W. H. Odell, of Yonkers, and 
Mr. Thos. D. Stetson, of New York, (the 
former at one of the trials) who expressed 
the belief that the performance of this en- 
gine was beyond precedent, and that a trial of 
such duration and care in checking possible 


own observations agree with this. The Paw- 
tucket Corliss Pumping Engine has been reg- 
ularly working since the last day of January, 
and during the whole time there has been no 
failure of any part. Its operation is smooth 
and safe at very high speed, and no engineer 
has pointed out any liability to accident. 

A number of special trials have been made 
in order to show what the engine will do 
under different conditions of water pressure 
from 69 to 117 Ibs. These results will doubt- 
less, in due time, he given to the public in 
detail. Efficient service has been performed 
by this engine in several cases of fire in the 
town. It has also been severely tried when 
accidents have occurred in the pipe mains 
where the pressure has been suddenly re- 
lieved, once by the blowing off of a 12-inch 
water guage. 

The tests that have taken place prove, be- 
yond doubt, that Mr. Corliss has produced a 
pumping engine capable of much greater 
average practical duty,and at cost to the pur- 
chaser below what has heretofore been* paid 
for,engines of high duty, and which is calcu- 
lated to work as great a revolution in water 
works engineering as the introduction of the 
Corliss Engine, thirty years ago, wrought in 
the application of power for manufacturing 


purposes. 
——— +e -——-——— 


Autumn Industrial Exhibitions. 





Annual industrial exhibitions in the lead- 
ing commercial cities of our country have 
become well established in popular favor 
within the past few years, aifd are likely to 
secure stronger recognition as our manufac- 
turing industries expand. At this writing, 
annual industrial exhibitions are in progress 
in New York City, Boston, Pittsburgh, 
Chicago, St. Louis and San Francisco, and 
others are soon to open in Cincinnati and 
Baltimore. 

The primary object of these public exhi- 
bitions is to bring producer and consumer to- 
‘gether, or rather to bring prospective pur- 
chasers to view the choice products of labor 
and skill without that pressure to buy, inci- 
dental to inspecting them in the ordinary 
marts of trade, and especially to give the 
public the best opportunity to compare the 
fabrications of different establishments. The 
other object is to practically educate 
mechanics and other artisans in the im- 
provements of the day. When properly 
managed, these exhibitions accomplish a vast 
amount of good. A person may learn more 
about a particular industry, upon, which he 
desires information, in an hour’s visit to a 
good exhibition than in weeks or months of 
inquiry and research without unusual oppor- 
tunities. That managers sometimes make 
mistakes is not a cause for wonder; but 
there are certain radical mistakes the mana- 
gers of long-established exhibition societies 
often make that ought not to be passed over 
in silence. The first of these is apportioning 
too much space to the display of articles 
familiar to almost every one, and which do 
not present a single new feature, Rolls of 
dry goods, common toilet articles, plain 
groceries and other every-day goods and chat- 
tels that have nothing novel or specially in- 
structive to recommend them, are often 
given the greater 8pace to the exclusion of 
mechanical objects that have peculiarly valu- 
able attractions. Few people care to pay an 
admission fee to see what can conveniently 
be studied in shop windows along the princi- 
pal streets of any city. The leading attrac- 
tion, and the most instructive part of indus- 
trial exhibitions is machinery in motion. This 
fact is well understood by managers, and is 
made prominent in their posters and adver- 
tisements; sometimes more prominent there 
than in the exhibition itself. There are few 
visitors to any fair, either male or female, 
that would not be deeply interested by the 
operation of ingenious machinery. The 
machinery department should be, if practi- 
cable, entirely separate from the other ex- 
hibits, and if it occupies the greater part of 
the whole floor space more valuable will be 
the exhibition. Sometimes managers are 
not thoroughly practical, and are swayed by 
outside (or inside) influences brought to bear 





| error had never before taken place. Our 


upon them. The public have a right to be 
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critical, and to fully express their views to 
the end that needed reforms may be made. 
The Charitable Mechanic Fair in Boston, 
now in progress, was expected to present a 
large department of machinery in motion, as 
numerous applications for space were made 
py leading machinery manufacturers, but the 
result is a sore disappointment, as but little 
space was allowed them, while other arti- 
cles, of far less importance as exhibits, oc- 
cupy the body of the floor space. This is 
a deplorable mistake. A meeting was 
called in Boston of a number of machinery 
manufacturers and others disappointed in 
securing space for their goods, and it was 
decided to organize a new and independent 
exhibition society, and raise a guarantee fund 
to erect, at once, a building of sufficient 
capacity to make a good display of ma- 
chinery in motion, tools and mechanical 
objects worthy of a mechanics’ fair. The 
enterprise has met with hearty approval, and 
a good support is promised. It was intended 
to have the building ready and the exhibi- 
tion open in the earlier part of October. 
1 Machinery was in readiness to make an at- 
tractive and instructive display, but the time 
for organization was too short to admit of a 
satisfactory issue, and it has been decided 
to organize a permanent association and 
defer the exhibition until next September. 
One mistake, sometimes made, is to 
license a number of catchpenny devices to 
wheedle visitors out of their small change. 
This is a nuisance and the managers 
well know it. The usual fee of half a 
dollar for admission to industrial exhibitions 
is too high for mechanics and the great body 
of people who are expected to attend, and 
should be reduced to half that amount. At 
twenty-five cents each, twice the number 
might be induced to attend, and perhaps 
more. The admission fee has been kept up 
to the same figure it was in flush times when 
mechanics received double the wages they 
do now. Many people have but an hour at 
a time to visit an exhibition, and cannot 
afford to pay repeatedly a high entrance 
fee. Needed reforms should be agitated 
until accomplished. : 
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The One-Idea Mechanic. 





Men of one idea are generally harmless, and 
are useful mainly to furnish amusement. 
The one-idea mechanic is a conspicuous indi- 
vidual. He has invented a rotary rat trap, a 
fuel-saving appliance for a boiler, or some 
other wonderful contrivance, and never tires 
declaiming its surpassing merits. Substan- 
tial appreciation is not likely to fall to his lot. 
He comes to regard his invention as one of 
the greatest and ‘most valuable of the age, 
and is chagrined to find that it is but lightly 
esteemed in mechanical circles. After fruit- 
less efforts to convice others that he alone is 
right, and they all wrong, he asserts himself 
vehemently, and hurls anathemas at the stu- 
pidity and prejudice of the whole class of 
master mechanics. It is in vain to attempt to 
show him that his invention is impracticable, 
that the same thing has been tried years be- 
fore he conceived of it, and every time re- 
sulted in failure. He proudly points to his 
patent as convincing proof that you are mis- 
taken, for if he were not the original and 
only inventor how could he obtain a patent ? 
You answer that under our boasted system 
of encouraging invention, the same old thing 
is patented over and over again, perhaps, un- 
der various names and imaginative applica- 
tions, but still devoid of any new feature. 
The one-idea mechanic is usually a bore of 
the most persistent and troublesome kind. 
He never flags in explaining the wonders of 
his pet contrivance, and the peculiar trials in 
introducing it. It may not be worth a fig, 
but the more he dilates upon it the deeper he 
convinces himself that he is a genius and the 
rest of the world old fogies. Flatter him and 
you add fuel to the flames, laugh at him and 
you incite to a stronger determination to ‘‘do 
or die,” and perhaps hasten the inevitable 
failure. The best thing that can happen the 
one-idea mechanic is to have his idol shattered 
before it performs that operation upon him. 
Induce him to look outward—not always in- 
ward—and a reform may be accomplished. 





It is dangerous to let the mind dwell intently 
on a single object for any great length of 
time, as it tends to monomania, a very diffi- 
cult disorder for physicians to heal. Many a 
mechanic has impaired his intellect by too in- 
tense study upon a single machine. The 
road to success through mechanical inven- 
tion is strewn with wrecks, mental as well 
as financial, mainly because so many anxious 
plodders in the old beaten track never acquire 
more than the one idea they had to start with, 
and often this is positively erroneous. 
It is well to persevere in a worthy 
effort, but unwise to run in an old 
rut without’ inclination to get out 
of it. We have met one-idea mechanics who 
would earnestly insist that their invention or 
discovery completely upset the elementary 
principles of mechanism as laid down in the 
books. When any astonishing claims of this 
kind are presented it is well to investigate 
them carefully before jumping to a conclu- 
sion. 
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Lubricating 0il Humbugs. 





Our contemporary the Chicago Journal of 
Commerce, some weeks since, published an 
article entitled ‘‘ Frauds in the Oil Trade,” 
in which the efforts commonly made to palm 
off upon too confiding consumers inferior 
mixtures as lubricants of the very highest 
order are justly denounced. It says: 


There are people engaged in both commerce 
and manufacture throughout the West who 
subscribe to no commercial journals or other 
papers published in any of the larger cities, 
and, as a result of not baving at hand any 
means of obtaining the prices of even staple 
articles, they are the helpless prey of trade 
pirates, who may be found on almost every 
rail road and stage line in search of small 
dealers and manufacturers, upon whom the 
may unload their spurious goods at exorbi- 
tant prices. Asan instance, there are dealers 
operating at small jobbing points, and, for 
aught we know, in this city, who are and 
have, perhaps for years, been practicing the 
-grossest deception in the single article of oils, 
the illegitimate profits on which would sup- 
ply the whole business community with the 
means of protection, as well as much other 
useful knowledge, for a whole decade. The 
usual means employed to mask their frauds 
is to label packages with a euphoneous 
sounding title or trade mark, pretending to 
be a compound possessing all the lubricating 

ualities of the whole catagory of fine oils. 
These are dealt out in lots of from one barrel 
and upwards, at from 60c. to $2.00 per 

allon. 0 sd * bd 

rom the varieties which can possibly com- 
pose the best lubricating oils, none but' the 
best pure Sperm Whale, Neatsfoot, and Lard 
Oil possess anything like the value at which 
these spurious compounds are sold, which, 
in fact, are without exception composed al- 
most wholly of oils, at a fair market valua- 
tion of from 25 to 30c per gallon, with only 
sufficient of higher priced oils to ease the 
friction upon the venders’ conscience. 


The artifices adopted by unscrupulous oil 
merchants to sell cheap mixtures for supe- 
rior lubricating oils are many and ingenious. 
It is the opinion of some honest oil dealers 
that there are more sharks in their trade 
than in any other. This view is probably a 
distorted one, but unfortunately it has a 
broad foundation. If manufacturers are 
content to pay a high price for mixed oils 
sold under ‘‘euphoneous sounding titles,” 
and extravagant claims rather than to buy 
the best well-known lubricating oils at lower 
prices, the loss must be set down to their 
lack of business sagacity. 
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The New York office of the ‘‘ Berryman 
Feed Water Heater and Purifier” is now lo- 
cated at 97 Liberty St., under the manage- 
ment of H. T. Brewster. 

———_eqg> eo _____ 

The importance of superheated steam is 
practically illustrated at the Woolen Works 
of Messrs. Waterhouse Brothers, at Passaic, 
N. J. The ‘‘ Carvalho” apparatus by hot 
water circulation under pressure, takes the 
place of a fifty horse-power boiler, which 
consumed 4,400 lbs. (two tons) of coal every 
twenty-four hours, and which did not pro- 
duce. sufficient heat in their drying-room. 
The ‘‘Carvalho” apparatus only consumes 400 
Ibs. of coal every twenty-four hours, and pro- 
duces all the heat that is required. A clear 
saving of 4,000 lbs. per day. Engineers and 
others interested can see the apparatus in full 
operation at the above mills. 
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NEW YORK. 


While a cast was being made at the 
Dutchess Iron Works, recently, at Pough- 
keepsie, the flask exploded and the molten 
iron was scattered in every direction, severely 
burning I. H. Collier, the proprietor. 


The Buckeye Engine Co., New York, made 
a shipment to Germany last week, and among 
other orders, are filling one for the Mexican 
Mint, City of Mexico. They have recently 
increased their working force, and they have 
their hands full in keeping up with their 
flourishing trade. 


The Hall M’f’g Co., 28 Dey street, New 
York, have just completed arrangements for 
future manufacture of their Prentiss’ Patent 
Adjustable Screw and Swivel Bottom Vises 
by the old and well known firm of Bayley & 
Sewell, general machinists, Watertown, N.Y., 
whose high reputation is a sufficient guaran- 
tee of superior workmanship in that desirable 
implement. ; 
Mr. E. A. Goddard, the general sales agent 
of the Goddard Solid Emery Wheel, manu- 
factured at Essex, Conn., has just opened a 
warehouse in this city at 176 Fulton St., keep- 
ing in stock all the sizes and grades in gen- 
eral use. He is at present crowded with 
orders from old customers, who have become 
acquainted with the merits of the wheel 
during the ten years it has been before the 
public, although but limited efforts have been 
made to extend the trade. The points which 
have gained for it the reputation of a choice 
wheel may be stated as follows : 

ist. It is a very free and rapid ar 
wheel which makes it particularly adapte 
for grinding Cutters, Reamers and Fine 
Tools generally, where it is desired to pre- 
serve the temper. 

2d. This wheel will not, under any ordin- 
ary circumstances, glaze or gum up. 

3d. It is entirely free from any offensive 
smell. 

4th. It can be run at a high rate of speed 
without danger of bursting. 

For gumming saws, this wheel has had ex- 
traordinary success. 

He gives full attention to putting up wheels 
within reasonable distance, and their prices 
are low compared to other good emery wheels. 


RHODE ISLAND. 


The American Enamel Co., of Providence, 
have all the work their capacity will accom- 
modate, their business showing a substantial 
increase which is largely due to superior 
quality of their work, the greatest care being 
taken in every department of the works. 


CONNECTICUT. 


John Adt, New Haven, reports business 
good. He is now employing sixteen hands. 


L. F.. Standish & Co., New Haven, have 
recently commenced manufacturing Morton’s 
Patent Needle Clamp, and are quite busy. 


The Billings & Spencer Co., Hartford, are 
pushed with orders, and are now employing 
seventy hands. 


MASSACHUSETTS. 


Lyman Wheeler, Westfield, Mass., reports 
he has sold more of his engines during last 
month than ever before during same space of 
time. 


The Washburn & Moen Manufacturing 
Company have begun preparations for the 
erection of another rolling mill at their Grove 
street works Worcester, Mass., which will 
make three at that location. The building is 
to be 166 feet long and 65 feet wide. Power 
will be furnished by a 600-horse power en- 
ine, to be built by the Corliss Steam Engine 

ompany, of Providence, and the bars are to 
be heated for drawing in a Siemens gas fur- 
nace. The contract for the engine requires 
its completion November ist, and the new 
mill will be pushed as fast as practicable. 


The Fitchburg Steam Engine Co. have just 
fitted out a large coal shed for Fitchburg R. 
R., with boiler and engine, seven friction 
hoisting drums, 250 feet of shafting with 
hangers, 600 feet of wire rope, etc., making 
the most complete coal hoist in New England. 
They exhibit a boiler and several portable 
engines, governors, printing presses, etc., at 
the Charitable Mechanic Fair in Boston. 
During the late New England Fair at Wor- 
cester, one of their semi-portable engines ran 
a wire fence machine attracting a great deal 
of notice.. They are sending a great many 
yacht engines West. 


PENNSYLVANIA. 

The American Iron Works of Jones & 
Loughlins, Pittsburg, are running double 
turns, or night and day. This gives employ- 
ment to 2400 operatives. 


The Dunbar Furnace, Dunbar, is. now 
thoroughly equipped, they make 80 tons 
of iron aday. The chimney they have just 
built is 165 feet high, and’ saves them 25 





The Bulletin of the Iron and Steel Associa- 
tion says: ‘‘It is authoritatively stated by 
the proprietors of the Baldwin Locomotive 
Works that they will build in 1878 no less 
than 300 locomotives, against 185 in 1877. 
The firm now employs 1,250 men, its usual 
complement, and the number seems not likely 
soon to decrease.” 


OHIO. 


The Cleveland Rolling Mill Company are 
about to enlarge their foundry and build a 
new pattern shop. 


The Portsmouth Foundry and Machine 
Works cast a pump chamber for the Cincin- 
nati water works, some days ago, which 
weighed 10,250 pounds. 


George Naysmith, a machinist in Bolton, 
Meyers & Co.’s steel works, Canton, has in- 
vented a machine for polishing round iron 
from one-fourth to three-fourths of an inch 
. diameter. The invention is well spoken 
of. 

VIRGINIA. 


The machine shops of Wm. E. Tamers & 
Co., Richmond, Va., are in vigorous activity. 
The demand for their portable engines and 
boilers drives them nearly up to their capa- 
city. 

MISSOURI. 
Messrs. Gray, Bowman & Co., of St. Louis, 
have disposed of the machinery department 
of their business to the Gray, Bowman Com- 
pany. 

ARIZONA. 
The first iron foundry in Arizona, was re- 
cently put.in blast. Castings heretofore have 
been brought from San Francisco. 








Questions and Answers, 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 





(1) J. M., Wooster, Ohio, asks, Will you 
please give (through your paper) a receipt for making 
a smooth, durable mould of some sort of cement, for 
making fine castings, and oblige? A. J. M. does 
not state what kind of castings he desires tomake. If 
he wi-hes to make brass castings, nothing better than 
fine molding sand has yet been discovered. Make 
your mold of fine Albany sand, and dry the face of the 
mold—if for fine castings, by holding a lighted rosin 
torch under the face of the mold. If for white metal, 
take one part plaster of Paris, one part finely pulverized 
brick dust and add a little alum to make it set hard, 
and dry it thoroughly before using. 


(2) A. P., Newark, N. J., says, Please in- 
form me through your valuable paper, what pressure 
I can carry with safety on a cast iron boiler, 10 inches 
diameter, 16 inches long, thickness of metal 34 inch. 
Will brass tubes do in place of iron, and how many will 
be required in order to make steam fast? A. The 
formula for strength of thick cylinders shows a safe 
pressure of about 75 lbs. perinch. But the great un- 
certainty of the grade and soundness of cast iron 
makes any formula very unreliable. Iron tubes are 
best, and the boiler, if horizontal, should be filled for 
half its diameter; if vertical, entirely filled. But we 
would say—don’t! 


(3) H. K B., St. Louis, Mo., asks, When 
did James Watt complete his first engine, and when, 
and to whom was given the first patent for a steam- 
boiler? A. James Watt completed and patented his 
first engine in the year 1768-69. Papin used a steam 
pressure boiler in 1695, and Savory patented a steam 
engine with a pressure boiler in 1698. 


(4) R.V., Cleveland, Ohio, asks, How can I 
remove the scale from steel articles? A. By pickling 
in water with a little sulphuric acid in it, and when 
the scale is loosened, brushing with sand and a stiff 
brush. 


(5) N. R., Chicago, Ill., asks, What is the 
hest test to tell iron from steel? A. Let fall a drop of 
nitric acid on steel and it will canse a black spot on it; 
but if upon wrought iron it will not have this effect. 
This is a simple and easy method of distinguishing the 
two. 


(6) W. R. 8., Chicago, writes, Can you 
give a method in your paper to make leather stick to 
iron for the benefit of your readers, and particularly the 
writer of this? A. Melt together in an iron vessel 
two parts by weight of common pitch and one part of 
gutta-percha. This forms a homogeneous fluid, which 
after being poured into cold water, may be easly wiped 
dry and kept ready for use. 


(7) A. T. N., Kansas City, Mo., writes fora 
good way to temper drills, chisels, lathe tools, &c., 
hard? A. Take 5 parts of bismuth, 3 parts of lead 
and 2 parts of tin, aud melt in an iron ladle with a little 
rosin, place the instrument in an iron tube welded or 
capped at thelower end ; pour in the alloy given above, 
leaving sufficient room between the surface of the 
same and stopper or cap at the upper end to allow for 
the dilationfof the contents; bring the pipe to a bright 
red heat and plunge into cold water. Immediately 
take off the cap or stopper, aud reverse the tube in 
boiling water. The contents will fall out and the oper- 





bushels of coke per each ton of iron. 


ation is complete. 
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Business Specials. 


. Thirty cents a line Sor each insertion under 
this head. 


The Pratt & Whitney Co., of Hartford, Conn., make 
a specialty of Cutters for the teethof,gear wheels, that 
are shaped entirely by. machinery and will make inter- 
changeable all gears that are cut with cutters of the 
same pitch. 








For Drop-Forging, Packer Ratchet Drills, Lathe 
Dogs, Screw Plates and Dies, Address The Billings 
& Spencer Co., Hartford, Conn. 


Frasse & Co., 62 Chatham Street, N. Y. have the 
most complete assortment of Machine Screw Taps for 
Machinists, Gunsmiths, Sewing Machine Manufac- 
turers and others, of any house in this country. Alsoa 
full line of Chucks, Twist Drills and Fine Tools of 
every description. 


W. H. Warren, Designer and Manufacturer of 
Special Machinery. Works, 25 Hermon Street, Wor- 
cester, Mass. 


National Steam Pump, simple reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W. E. Kelly & Brother, 46 Cortland St. New York. 


Machinery Depot—New, and second hand Iron, and 
Wood working Machinery and Steam Engines,—E. P. 
Bullard, 14 Dey 8t., New York. : 


The George Place Machivery Agency, 121 Chambers 
and 103 Reade Sts., New York. Iron Machinery of 
every description. Patent Cold Rolled Shafting, Pul- 
leys, &c. 


Thé Norcross Steam Damper Regulator, the only re- 
liabie pressure Governor in the world,manufactured by 
The Laflin manufacturing Co., Westfield, Mass. 








Combined Hand and Power Planer. 





The above cut represents a combined hand 
and power planer, which can readily be 
changed from one to the other, only requir- 
ing the slipping of one gear out of position, 
and another in a change that requires less 
than three minutes of time. They are con- 
structed after the most approved designs of 
the day, using all cut gearing, and have a 
cross feed with reversible motion for the same 
by which feeding can be done in either direc- 
tion after the work has run back. The table 
is gibbed down, and the tool post graduated 
so the machine may cut under any angle de- 
sired. The machine will plane 36 inchés 
long, 15 inches wide, and 13 inches high. It 
is very cheap and well adapted to the wants 
of those having light work, though it has as 
much power as many large planers. Several 
of these planers are in use, giving good satis- 
faction, and the manufacturers, James A. 
Sawyer & Son, Worcester, Mass, will furnish 
any desired information to inquirers. 


—_—— ape —_ 


Reviews. 





Exectric Licutine.—A practical treatise by 
Hyppolyte Fontaine ; 194 pages, octavo ; 
(Translated from the French). E. & F. N. 
Spon, London, and 446 Broo.ne St., N. Y. 


The above is the title of a new work just 
come to our table, treating upon a subject 
that has recently attracted a great deal of 
notice. To quote from the preface, ‘‘ Few 
questions have at the present time the advant- 
age of exciting public attention to the extent 
of thisone.” Experiments have been made in 
nearly every civilized country, on vessels, 
quays and dockyards, in workshops, harbors, 
fortifications, railway stations and other situ- 
ations, to determine the practical value of 
electric lighting. While many persons have 
exalted it as being vastly more economical 
than gas, and almost as intense as sunlight, 
more, by far, have looked upon it with a kind 
of old fogy aversion, choosing to treat it 
rather as an ephemeral fancy like the blue 
glass craze. : 

The object of this work has been to pre- 
sent in a clear matter-of-fact way what has 
been demonstrated by the most careful trials, 
and the means that have been employed to ac- 
complish the results so far established, as 
well as to point out errors that have obtained 
upon this subject. Numerous engravings are 
shown, and the most successful systems are 
well explained. Many large workshops that 
are run at night are now lighted by elec- 
tricity with general satisfaction, and the 
volume before us will prove of great value to 
those contemplating the introduction of this 
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Our Exchanges. 





The Chicago Journal of Commerce has lately 
been enlarged to a twenty page issue, 17}x 
13 inches, making it the largest weekly news- 
paper we know of, published outside of the 
city of New York. Its editorials are vigor- 
ous and pointed, its market reviews and quo- 
tations very full and comprehensive, and its 
advertising columns well filled with cards of 
representative establishments, all of which 
goes to show that the managers are imbued 
with the Western ‘‘Git up and git” spirit. 
We wish it continued success. 

The Railroad Gazette is the leading journal 
of railroad business in the United States. It 
gives, in systematic style, the fullest r ilroad 
news, practical discussions of leading rail- 
road topics, illustrated descriptions of new 
inventions belonging to its specialty, a week- 
ly record of new railroad construction, and 
much other valuable information. No more 
independent and _- thoroughly conducted 
mechanical journal is published in this 
country. 


The Texas Weekly News and Railway Re- 
view is the name of a weekly journal just 
started at Palestine, Texas, by R. R. Gilbert. 
It is the only railroad sheet published in the 
Lone Star State, and is a creditable enterprise 
in journalism. 

We have received one number of a new 
monthly journal, entitled The True Citizen, 
issued by the Mercantile Journal Co., of 
this city, at $1 a year. It is devoted to the 
advocacy of ‘‘Greenbacks and plenty,” as 
opposed to Contraction and lator oppression. 
It treats the subject in an argumentative way, 
avoiding brainless vituperation, and is an 
able exponent of the paper-money system of 
finance. 


Iron Trade Circular (Ryland’s), of Bir- 
mingham, England, is a 32 page weekly 
journal of the iron and hardware trades of 
Great Britain. It contains the price lists of 
the leading iron manufacturers of the United 
Kingdom, corrected for each issue, and care- 
fully prepared reviews of the trade ; also, 
other current information on metallurgical 
subjects. It is the most valuable journal we 
know of for those who wish to keep correctly 
posted on the English Iron trade. 


—_-- ___. 


An Ohio genius recently exhibited at 
Columbia, Pa., an iron man who walks by 
steam. The iron man walks on a circle of 
boards, about seven feet in diameter, and is 
moved by two little engines in his chest, to 
which steam is communicated from a bofler 
by pipes through his hands and arms. 

his mouth is a tin tube through which the 
exhaust steam escapes. 
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The importation of railroad iron into this 
country durin oo tae 1878 was, in round 
numbers, $20,000,000. It has now fallen off 
to less than a thousand a year, or, practically, 





kind of illumination. 
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to nothing. 








CoMBINED HAND AND PoWER PLANER. 


—It is difficult, says a Belgian journal, to 
distinguish between iron and steel tools. 
They have the same polish and workmanship; 
use will commonly alone show the difference. 
To make the distinction quickly, place the 
tool upon a stone and drop upon it some 
‘dilute nitric acid (four parts of water to one 
of acid.) If the tool remains clean it is of 
iron; if of steel it will show a black spot 
where touched by the acid. These spots can 
be easily rubbed off. 


—<—>o—___— 


Machinists’ and Engineers’ Supplies. 


The trade is fair, but not driving, for the season. 
Standard goods are in ordinary demand, but novelties 
are not much wanted. The Pratt & Whitney Co. are 
about to bring out a full line of taps for machine 
screws. By mistake in arranging the price list of the 
Prosser Boiler Tube Expander in our last, some mis- 
understanding arose. The following is the correct 
arrangement of prices: 

; Price List Prosser Expander. 
Outside Diameter of Tube, inches. 
Spring Expanders, each. 


s | | ello | | | 
sx. | 96 | 36 | os. | 3% | a. | oo. | os. 
A discount is allowed from above list, which will be 


made known on application. In ordering expanders 
the thickness of the tube plate should be given. 


BorLer-MakKERs Supriies.—Trade is fair in amount, 
but prices are not satisfactory. No change since our 
last. Tank Iron @ 2%; 0, No. 1, @ 3; Shell @ 3%; 
Best Flange @ 4 5; Soft Patch @ 614; Boiler Rivets 
@38% ; Boiler Tubes list price less 40% discount. Mill 
prices furnished on application. 


ENGINES INDICATED AND EXAMINED, 
POWER MEASURED, 


ENGINES, BOILERS, 


Steam Pumping Machinery, &c. 
SELEOTED FOR ALL PURPOSES. 


W.H. ODELL, Practical Engineer, 
P. 0. BOX 274, YONKERS, N. Y, 


























N. B.—The application of the “Indicator” to an 
Engine (by an Expert) ieee? detects any waste of 
power, or defect in the CONSTRUCTION or MAN- 
AGEMENT OF THE SAME, and often leads to a 
great saving of fuel. 


FRASSE & CO. 


62 Chatham 8t., New York, 


P. O. BOX 4627, 





Have the best assortment of sizes and threads in 


Taps +» Dies 


For Machine Screws of any house in this country, 


ALSO, 


A Fall line of Machinists’ Pools & Supplies. 








OFFICE, 


READING, Library, 
Writing, SITTING ROOM 
DRAWING. eacleicey. 


PRICE, 


FROM 

’ $6 t0 $20 
Address M. P. HIGCINS, 

Superintendent of the Washburn Machine Shop. 


Send for Circular. WORCESTER Mass. 





PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York. 
ESTABLISHED 1/852. 


Patents procured in the U.S. & Europe. 





ALLEN’S 


ARTIFICER’S ASSISTANT. 


COMPLETE ENCYCLOPEDIA 
VALUABLE INFORMATION. 


Contains Hundreds of Illustrations and Diagrams, Thousands of 
Valuable Formulas, Recipes, Processes, Trade Secrets, Tables, 
etc., embracing the most reliable collection ever pub- 
lished, very many of which have been obtained 
with difficulty and at great expense. 


By HENRY B. ALLEN, 


Author of “ Engineers’ Catechism,” “ Perfect Instructor in 
Tele hy,”’ “‘ Piano-Forte Tuners’ Guide,” and 
other Scientific and Mechanical works. 

Prof. A. E. Wilson, that Fe drae engineer and scientist, says, 
“T buy no books thati see advertised unless they are strongl 
“recommended.” Read the following recommendations (and 
we have hundreds more): 

“It is a pisin. practical work for every-day use in the shop 
“and will found valuable alike to apquentions and skilled 
“workmen. It avoids algebraic formu 
“problems, while giving in available form such information as 
“machinists, engineers, and other artisans should acquire. The 
*‘price is low enough to bring it within the reach of everybody.” 
—American Machinist. 

“This work is very reliable, and is strongly recommended by 
“this paper. It is one of the most comprehensive works ever 
“published. The greatly condensed Table of Contents printed 
~ this paper gives but a very faint idea of the enormous 
“amount of exceedingly valuable information that this book 
“contains. It is undoubtedly the cheapest work of the kind 
“ever published. It t between 700 and 800 large pages 
‘of closely arranged matter. The author and compiler has 
“covered very extensive ground, and the recipes and instruc- 
“tions are carried down to the latest date. The name and well- 
“known reputation of the anthor is a sufficient guarantee of its 
“ value.”’— Scientific American. 
ane want a few more live agents, such as the following-named, 
J. 8. BALDWIN sold in Newark, N. J., last month, 987 copies. 
8S. P. WILSON sold in Paterson, N. J., last month, 381 “ 

J, B. RICHARDS sold in wey, N. J., last month, 379 “ 

ROBT. H, SMITH sold in Yonkers, N, Y., in a few days, 200 “ 
Robt. H. Smith sold 79 copies in one y 
All agents who take hold of this work do well. 


Among the multitude of seein of which it treats, will be found 
the following: Telegraphy, of which it is a perfect self-instructor, 
teaching the construction, ipulation and of Instru- 
ments, Batteries, Wires, &c., Reading by sound, The Learner’s In- 
strument, How to learn telegraphy at home in a short time. One 
liundred and Fifty valuable Mechanical Movements, Illustrated and 
Explained. Information concerning Patents; how to obtain them. 
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructer, 
Watchmaking, the whole proce:s of manufacture in detail, Watch- 
makers’ Train Tables. Directions for the construction and management 
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers, Ce- 
ments for Steam work, Compositi: n Boiler Covering, Steam packing, 
Scale preventatives, Polish for bright work; Useful hints for Millers 
and Minwrt hts; Saw Mills and Shingle Machines, Rules for speed 
of Wheela!, Pulleys, Drums, Circular Saws, &c.; Saw filing, full 
directions; Mending Broken Saws, Shafting, Belting; Gear Cutting, 
Bevel Gears, Friction Paper Pulleys, Screw work, janing, Boring, 
Turning, Finishing, &c.; Making and Tempering Railway and Car- 
riage Springs, Saws, Axles, Stee] Ploughs, Files, “Rt Reamers, Cold 
Chisels, Marble and Stone Cutters’ Tools, Stone Drills, Dies, Mill 
Picks, Edge Tools, Scissors, Razors, Scvthes, Gun Lock Springs, 
Watch Spr ngs; Emery Wheels, different kinds; Tempering Liquids, 7 
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways; to Restore 
Burnt Steel, 4 ways; Annealing Steel, &c. To toughen and improve 
r Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 
} ody Bronze, German Silver, &c., 850 kinds ; Solders, 75 kinds ; 100 
Compositions for Locomotives, Organ Pipes, Pumps, Telescopes, Plated 
G » Gongs, Cymbals, Metals, &c., &c.; 26 receipts for Tinnirg, 
Blueing, Galvanizing, Sareertes, Brassing, Zincing, and Enameling 
on metals; 77 receipts for mzes, Dipping Acide, Lacquers, Paints, 
ai , &c., for meial work, Bronze pts So 9 kinds. receipts for 
Coloring, Gliding and Plating ; 375 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry werk. Over 1.00 reliable processes 
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture, 
and Fire-arm Manufacturers, Master Mechan cs, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, Carriage Makers, lion, Brass, T: 
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, F lumbers. Marble 
Opticians, Die sinkers, Stencil cutters, &c, Glass, Glass 
Staining, Etching, and China Decoration, 50 receipts. To G.ld Glass 
Signs, 5 ways; Stains for Wood, Polishes, Wood filling, Oil Finishes, 
100 kinds. 500 receipts for House, Sign, Ship, Carriage and Ornamental 
Yainters, Grainers, Cabinent and Musical Instrument Makers, Gilders, 
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stucco Workers, 
&c.; 40 receipts for Cement and Glue, 60 receipts for Tanners, Boot, 
Shoe and Harness Makers, 150 receipts for Dyers, Bleachers, Hatters. 
Clothiers, &c, For Dentists, 25 receipts oulders’, Pattern ani 
Model Makers’ Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast fron Columns, &c., at sight. 
Estimates of Supplies for Lumber Cam Estimates for Masons, Plas- 
tcrers and Contractors. Diagrams for Machinists. Fullinstructions for 
Artificial Flowers, Fruit, &c., for taking Ferrotype, Tintype. 
and other positive pictures; for Making, Bottling and rate Mr 3 all 
kinds of Ales, Wines, Spirits, &c., 150 receipts, For manufacturing 
Confectionery of all kinds, 120 receipts. The whole Art of Breving 5 
Cage Birds and their Diseases, Taxidermy 4 Rules for the Games of Bill- 
jards, Pool, &c, Book-keeping, by both double and sirgle entry, con- 
densed and comprehensive ; valuable information for Farmers, in regard 
to Horses, Cattle, Poultry. Compete &c. More than 1100 receipts for 
Cooking, Baking, Preserving, Pickling, &c. There is so much that is 
<aae in this work that we can give only a faint ides of {ts contents. 


This valuable work can be obtained at our Publishing House 
or will be sent by mail, paid, on receipt of $2.50, hen 
change is not handy, send pos’ fe id 50c. ) 
(0-7 We also have this work in Fine Leather inding— 
a magnificent [se maar 9 $3.00.) Fi 


as and mathematical 











asssrs Wan 
Liberal Commissions paid. H. B. ALLEN & CO,, Publishers, 
33 Murray Street, New York. P. O. Box 3756, 
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FILERS’ TOOLS AND SPECIALTIES, 


CONSISTING OF 


PATENTED HOLDERS FOR 


Surface Filing, 
True Vise Filing, 


Stove Plate and 


Pattern 


Bent Rifflers, 


IN CONNECTION WITH 


FILES AND RASPS OF 


Manufactured only by the 


WicmOaeseowW SI hLe SCS. 


PROVIDENCE, R., I. 


Work Filing, also 


Machinists’ Scrapers. 
File Brushes anp 
File Cards. 


EVERY DESCRIPTION, 





Norre.—Our ‘‘ Treatise on Files and Rasps” (price $1.50) will be furnished our cus- 


tomers free with first goods sent them. 





‘ ‘ 
MOORE'S, , UNIVERSAL ,ASBISTANT, 


* 
M se Rules, Processes, Business Forms, etc., in over 


200 Trades: Contains nearly 30,000 items in 

Gas, Steam, & Civil Engineering, Machinery 

Construction, Metal & Woodworking Processes, 
Mining, and ali Mechanical Trades. Fuli details for Engin- 
eers, Master Mechanics, Machinists, Boiler Makers, Millers, Mill- 
wrights, Ship-Builders, Navigators, Mill-Owners, Contractors. 
Builders, Plumbers, Steam & Gas Fitters, Tin, Copper & Sheet Iron 
Workers. Pattern Ruben: Moulders, Bronzers, Gilders, etc. ant 
of ‘Trains, Wheels, Pulleys, Drums, Saws, Cutting, Turning, rr 
ing, Planing & Drilling Tools, Saw-Filing, Forging, Tempering, 
Welding, A li Case-hardening, Tool, Spzing & Instrument 
making, Fimshing, Gear-cutting, Lathe-gearing, Screw-cutting, 
Wheel-gearing, Bevel-gears, Shafting, Belting, Friction, Pitch of 
Wheels, Diam. &c., of Circles, Locomotive & Car-Construction, Gas 
& Water Works, Hydraulics, Horse-power of Streams, Mill-dams. 
Water-wheels. Cotton Gins, Presses, Explosives, &c. 418 receipts 
for Alloys & Solders, 96 for Bronzes, Dips, Lacquers, etc. 78 for 
brassing, Japanning, Tisse. vanizi ete. Ci tors’ & 
Engineers’ TABLES, Power of Steam, Water, Wind, effects of Heat. 
Shrinkage of Castings, Fuel Values, Expansion of Metals, Strength 
of Materials, No. of Bricks in Walls, arrangement & Speed of 
Flour, Oatmeal, Saw, Shingle, Paper, Cotton, Woolen & Fulling Mili 
Machinery, Sugar, Oil, Marble, Threshing & Rolling Mill do. Strength 
of Teeth, Engine Building, Setting of Valves, Link and Valve motion 
Eccentrics, Scale Preventives, Steam Pipe & Boiler Covering, Ce- 
ments, Steam-heati lation, Gas- y, Tinners’ Tables. 
Builders’, Roofers’, Painters’ & Plasterers’, do. Weather, do. Growth 
of Timber, Logging, Mechanical Facts, etc. On Blast Furnaces, 
lron & Steel Manufacture. On Prospecting, Gold and Silver Min- 
ing, Sweep-Smelting, Amalg i etc. 443 Enaravines of Mil} 
& Steam Machinery, Tools, Sheet Metal Work, Mechanical Move 
ments, Printing Presses, Plans of Buildings, Roofs, Bridges, Por- 
traits of Inventors, etc. 1,000 items for ‘rocers, Confectioners. 
Druggists, Physicians, Dentists, etc., 300 Health Items, 400 do. fo: 
Hun:ers, Trappers, Tanners, Leather and Rubber Work. Detailec 
Instructions for Watchmakers, Jewelers, Gilders, etc. 800 items f 1 
Printers, Publishers, and Writers for the Press. Authors’ Reference 
Tables, 500 items for Painters, Varnishers, Polishers & Gilders. Or 
BRook-keeping, Telegraphy, and Photography, full details. Advice tc 
Merchants, how to do Business. 450 ‘ABLES, with 500,000 Calcula 
tions in all possible forms, for Mechanics, Merchants & Farmers 
New Process Milling, High ground, or Patent flour, 10,000 items fo: 
Householders, Farmers, Stock Owners, Bee-keepers, &c. To break 
train & shoe Horses, Remedies for Horses & Cattle, Food Values. 
Care of Farm Stock, Rural Economy, Soiling of Stock, on 
keeping, to secure large Crops, renew old Orchards, reduce Bones. 
Fertilizers, full details, Pest Poisons, Steam-power on farms, Stand- 
ard & Metric Systems of Weights & Measures, § ific Gravities 
Weight of Water, Metals, Timber, etc. Exchange Tables, Value ot 
Coins, Freights by rail & water—a car load, Stowage in Ships 
Lightning Calculator for Cubic M . ly Reck Pro. 
duce, Rent, Board, Wages, Interest, Coal & Tonnage TaBies. Land 
Surveying, Grain, ay & Cattle Measurement, Ploughing. 
Planting & Bréeding Tables, Contents of Granaries, Cribs, Tanks, 
Cisterns, Boilers, Logs Boards, Scantling, Lumber Surv ig, etc., 
at sight. 10,000 Trade Seerets, Scientifi ‘acts, Busi: ‘orms, etc 
Patent Office Rules, Information for Inventors, etc., ete. 
* Forms complete treatises on the different pov ie —Scient, Amer. 
“The Universal Assistant is what its title indicates."—N. Y. Sun. 

¥or sterling value, practical utility, eleg , low cost, and quick 
les, the new Edition of the Assistant, enlarged to 819 pages, is 

a veritable prodigy in the world of ks. Free by mail for $32.50. 
Send Stamp for Contents PaMPHLeT. Agents wanted, One Agent 
reports 27 sales in two hours, Address 


R. MOORE, 20 Cooper Institute, N. Y. 


CHARLES E. EMERY, 


CONSULTING ENGINEER 


No. 7 Warren Street, New York. 





























PLANS AND REPORTS 
In respect to Steam and Hydraulic Machinery. 


Tests made on modern basis by competent assist- 
ants with improved apparatus. 


ELECTRIC LIGHTING. 


A Practical Treatise by HiproLyTE FonTAINE. Trans- 
lated from the French by Dr. Paget Higgs, Assoc. 
Inst. C. E. With 48 illustrations. 8vo, cloth, $3.00 
Mail free. Descriptive catalogue free on application’ 


K.S& FEF. N. SPON, 
446 BROOME ST., NEW YORK 





THOMAS D. STETSON, 
SOLICITOR OF PATENTS, 


AND MECHANICAL EXPERT IN PATENT CASES, 
No. 23 MURRAY ST., New York. 
(House 950 Lexington ave., near 69th street) 


Respectfully offers professional assistance in Caveat- 
ing; Searching on Novelty; Securing Patents in this 
country ; Contesting Interferences; Arguing Rejected 
Applications; Preparing Assignments and icenses ; 
Reissuing; Extending; Advising on Validity, Scope, 
Infringements; Examining if clear of previous Pat- 
ents; Protecting Atsthetic Devices—Designs; Pro- 
tecting Commercial Devices- Trade Marks and 
Labels; Assisting in Contests on Patents and Trade 
Marks; Testifying in the Courts in Patent Proceed- 
ings; Securi g Patents in foreign countries ; Counsel- 
ing at all stages on Exclusive Rights. 

He asks increased business on the following 
grounds; 

Special Adaptation, 
Mechanical Training, 
Successful Experience, Central Location, 
Personal Attention, Good Assistants. 

Mr. Stetson represented Messrs. Fairbanks in ex- 
tending the Railroad Track Scale patent, Sir William 
Thompson in patenting the Atlantic Telegraph Instru- 
ment, and Mr. Corliss in patenting he novelties in the 
Centennial Exhibition Engine. He will advise can- 
didly on any business undertaken. Will come person- 
ally to your shop if desired. Is at the U. 8. Patent 
Offi ce every few weeks. 

Has special indexes and abstracts in many branches 
of the arts, accumulated as the results of former 
labors. Has a series of Directories for tracing with 
nesses, and capacious storage room for modeis and 
exhibits. 

Agent in England, Mr. W. Lloyd Wise, 22 Bucking- 
ham St., Adelphi, London, W. C 


JOHN W. HILL, 


Mechanical Engineer, 


DRAWINGS, OPINION AND ADVICE ON 
STEAM AND HYDRAULIC 
MACHINERY. 


Moderate Charges, 
Modern Facilities, 





“ EXPERT IN PATENT AND LAW CASES.” 


Tests and Reports made upon the performance of Steam’ 
Engines, Pumping Machinery, Boilers and 


Furnaces. 


11 Pike’s Opera House, Cincinnati. 








Improved Self-Re 


SA GGGGG0E.* 


Also, 


NATIONA 


Now on Exhibition at the American 
Institute Fair, New York City. 


pulating Steam Trap, 


A TRIAL IS ALL THAT IS NECESSARY TO SECURE ITS ADOPTION. 
MMqwhwhwhwo>éry_on"ny 911.0’ 0] r"”’Dorc 
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SEND FOR CIRCULAR. 


Wat. BD. EBELIYT cs Bro. 


No, 46 Courtiandt Street, New York. 


A. L.JONES 
PAT JULY STH 1372 
SESOUTH 434 ST 

PHILADA. 


D —; 4g 


| 
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L STEAM PUMP. 


THH ALBANY STEAM TRAP. 








This Trap automatically drains the water of condensation from HEATING COILS, and returns the same 
to the Boiler, whether the Coils are above or below the water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. Apply to 


Albany Steam Trap Co., 
ALBANY, N. YW. 





Cc. D. P. GIBSON. 


1 


E. W. CRANE, 


AMERICAN 


lectric Gas-Lighting Company, 


MANUFACTURERS OF THE ONLY PERFECT 


Apparatus for Lighting Gas by Chemical Electricity, 


O. H. MAYNARD. 


\ 


\ 
WW fi 





PERFECT SAFETY FROM FIRE. 





pe; EACH BURNER LIGHTED AND EXTINGUISHED SEPARATELY, if desired, by 

YTS the most inexperienced, and WITHOUT POSSIBILITY of SHORT- 

i aw} { CIRCUITING THE BATIERY—Points not hitherto attained. 
Deena” * 


a 


WE ALSO MANUFACTURE 


“THE CELEBRATED AUTOMATIC BURGLAR ALARM.” 


CALL AND SEE IT AT 


No. 182 Broadway, New York, Room No. 5. 


The Norcross Steam Damper Repulaer 


THE ONLY RELIABLE PRESSURE GOVERNOR IN THE WORLD, — 


(PATENTED MAY | 1877.) 











Patented in United States, Canada, Great Britain, Prussia, Russia, Belgium, France, Austria. 


GREAT SAVING IN FUEL! NEEDS NO OIL OR ATTENTION! 
No Diaphragms to Wear Ont or Burst! A Great Preventive of Boiler Explosions ! 





SEND FOR CIRCULAR TO 


LAFLIN MANUFACTURING COMPANY, 


SOLE OWNERS AND MANUFACTURERS, 
WESTFrINLD, MASS., U. S. A. 


Our Agents are: Georcr K. Pau & Co., 48 & 50 Union St., Boston, Mass. R.W.Wu.ps, 
108 Liberty St., New York City. L. E. Wentworts, 43 8. 4th St., Philadelphia, Pa, 
C. W. BENTLEY, Front St., Baltimore, Md. Gao. E. Exxy, 208 State St., Rochester, N. Y. 


LEEDs, Mass., March, 1878, 
The two Damper Regulators we had of you are perfection. Nothing better could be desired. 
LUCIUS DIMOCK, President Nonotuck Silk Co. 
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MACHINIST. 













16 SUMMER STREET, 
WW BSsetErreaiD, MASS. 


J. H. JENCKS & CO. 
Manufacturing Machinists, 


180 CENTRE STREET, NEW YORK, 








Are prepared, with a Superior Equipment of First-class Tools and 
Experienced Mechanics, to contract for the DESIGNING and 
CONSTRUCTION of special 


TOOLS, DIES, JIGS AND GAUGES 








for duplicating interchangeable parts of Fine Machinery or Sheet | 


Metal Goods. 
CONTRACTS FOR MANUFACTURING STAPLE GOODS, IN QUANTITY, SOLICITED, 
KHANNEDY’S 


Concentrated Power 


Shearing : Panching Machines 









No. 2 Punches, 


% in. hole in : 
/ 4% in. iron, \ Price, $25. 


Larger sizes in proportion. 


These tools are portable 
man; handles are reversib 
run by foot power. 
nished with the atent Sprrau Puncu, which does not 
mutilate-the iron and requires less power. The Flange 
Punch, ‘Screw Punch” and “* Railroad Punch ’—for 
1% in. hole in railroad bar—are the most perfect tools 
in the market. 


’ 
For further particulars, address the manufacturers, 


Cc, 0ie DELAMATER & CO., 


«nd easily worked by one 
le, and can be adjusted to 
The Punching Machines are fur- 


“Prue Daly Tbe Bgeda 


STEEL SCREW PUNCHES, TUBE BRUSHES. &C. 


THOS. PROSSER & SON, 


New York, 





Salesroom, 10 Cortlandt Street. 








NORTON’S 


WONDERFUL PUNCHING. | 
A perfect revolution in racine amete] SON Emery Wheel, 


by the use of 
D. L. KENNEDY’S 
The Best Solid Wheel in use. Will not Glaze, Heat, 
nor smell, and wil run equally well, Wet or Dry. 


Spiral Shearing Punch. 


HALF the present required power is SAVED, | 
and the Drill and revolving cutter for boilers | 
and flue plates are almost entirely superseded. 

As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or | 
any iron work where SAFETY is important | 
should be done with any other. 








Eo -— 


SATISFACTION GUARANTEED OR NO PAY. 





F, B. NORTON, Patentee and Manufacturer, 


No, 41 Water Street, Worcester, Masa. 








It can be used in any punching machine, PATTERN AND BRAND LETTERS, 


and licenses for that purpose can be purch 
very reasonably by addressing the patentee, | 


D. L. KENNEDY, 
No. 3 Vesey Street, New York. 


+ 


, 


VANDERBURGH, WELLS & CO. 


Corner Fulton and Dutch Sts., 
NEW YORK. 


} 
| 





‘Printers’ and Engravers’ Warehouse, 


THE 


Goddard Emery Whee 


E. A. GODDARD, 


Gen, Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 


DEALER IN 


MACHINISTS’ SUPPLIES. 


Warerooms, 176 FULTON STREET, NEW YORK. 


RICHARD DUDGEON, 


24 Columbia Street. 





P. BLAISDELL & C0. 


Manufacturers of the 


BLAISDELL PATENT 


DRILL PRESS 


WITH 


QUICK RETURN MOTION, 


NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 


nn 


Punches, and 
Rolier Tube 
Expanders, 


AND 


DIRECT ACTING 


Sa Seam Hammer 


Communications 
by letter will receive 
prompt attention. 


Jacks for Pressing on Car Wheels or | 
Crank Pins made to order. 





OTHER FIRST-CLASS 


MACHINISTS’ TOOLS, 


62 Jackson Street, 
WoRC ESTER, Mass. 


A 








R. W. HAMILTON’S 


Independent Air Pump & Condenser 


(PATENT PENDING ) 


SAWTELLE & JUDD, 


BUILDERS, 
HARTFORD, CONN. 


A—Exhaus!. Pipe. 
B—Injection Pipe 












C—Discharge Pipe. 
D—Ste m Pipe. 





Es 
ae 
5s 





This Condenser has been designed especially to meet a want long felt for something 
capable of being readily applied to non-condensing engines, to economize fuel or add to the 
power. In applying this Condenser to engines now located, it is only necessary to choose 
the most convenient place for water connections and lead the exhaust to it. By its applica- 
tion we guarantee an increase, in most cases, of 30 per cent. in power, or where that is not 
| desired, 20 to 25 per cent. in fuel saved. A great reduction in boiler pressure may be 
| obtained where increase in power is not required, and this is very desirable in some cases. 
For further particulars, and reference to those having this Condenser in use, apply to 


| SAWTELLE & JUDD, Hartford, Conn 





| 
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Address P. 0. Box 2187. P I \> R S O N € C O Office 24 Broadway, N. Y. 
. @ 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


W arehouse, 24and 26 Broadway, and 77 and 79 New Street, 


New York City, September 15, 1878. 





TERMS, NET CASH IN 30 DAYS. 


PRICES SUBJECT TO 


MARKET CHANCES WITHOUT NOTICE. 








COMMON IRON. 




















All plates over 30 feet long, weighin 








* Cc. a's 8 ts 
Price Per Lb.| Norway Bar Iron, - - - 5 14X¢4 and 3, t and Pr &to1 | 1000 Ibs. or over, subject to specia 
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€ oO 
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fand+, “ z - 2 Sheet Iron, Common, - ne “ x14 to 2 | ge ee th, rendering rea en 
tand, “ es : 9 Boiler Plate, - - - ; 26 @ |6}to 7x8 tol . - + = 44; | unnecessary when exactness is required. 
Best Flange aos ie -  - 44 @5)| 2} to 3x24 to 23 | 
REFINED IRON. e ’ 
1x§ to 6x9 ef) de> g | EXTRA REFINED IRON. oT if tieere heck , P i Cc K S . 
1to6xj}and 5, Flat, - - - 2¥5|- Equal to H. B. & 8. B. B. H. BAG-| 93 + , erty F 16 f 4 
4to2 Round and Square, - - - 2 NALL’S or L. W. + dapat baal Oeer Sr ee RO GrtE Ree Y tine 
Qtvmy “ a --'+. Sf | obdtidiery Sizes ; || Ovals. road, Drifting, Poll, Coal and 
3 to3t “ ER, Speedy ee Riis ts S; re ts Mining Picks. Special Price-list 
ee a = - ~ me 9 7. I SQu i, - ‘ : 
Bgto4 * sh cc Meg: ero 2 to 2 in. ee ak Price ‘link, ae 4 téu sent on Application. 
44 to 44 ; ge per lb. 16 1é Pp. 
ee ee ee 1 nba Ber : id ei daitay 2%c. | Half Ovals and Half Rounds. C x 0 W “ 5 A R S 
RODS, ROUND AND SQUARE. 7 1 3 1 1 8 4 ’ 
; Extras same as Refined. 10 10 10 16 
23, 2% 2% 2% 3 34 <7 , All Steel, 64 c. 
TO CAM 0 ATO: TS 16 0 ints’ tba Fi réu 
E& 14& 18 & ps t is U LST E R BEST i RO Ni s ini ai aes . 3 5 
Is, Half Oval d Half R ds. : D . 2 16 
“a “Se eek as | ERROR OO, beep tn onk's falad|Menpes % T E EL 
6. aN i to “10 __| sortment of this well known extra brand. a 9 
8to2 €«&1 4&5 i B a SACvOne tat. ‘ 4 . 
BAND. Ordinary Sizes. : Price Per Lb. MISCELLANEOUS k oreign & Domestic 
1to6x#toNo. 12, -— - 2% ‘ ia ae apg Square, ( - 8c . English Cast Steel, Se ee. " 
m Bete. - . P " . - . e Spring Steel, - . 
sean 38 34 31 99 97 Extras on Rounds and Squares. |Special Rates Given on Application. « Thre teel, 5) see 6 
Te Sie Sree Ses HTe Hae Bbog set ae ee aa 3 , : " Toe Calk Stell, - - - 6 
oe : a ee - oe 19| Iron and Steel Rails; Railroad Chairs ‘ec Machi Steel ‘ s 9 
-o% @ 4 1 HH Hewes eS 16 ‘ ‘ X achinery Steel, 
HORSE SHOE # - : os 24to38.- s - and Spikes; Railroad Fish Plates; Bessemer Wire Rods, - - 8) 
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. ew) samy % ws _ 1¢@) Wire Rods; Screw Rods; Gas and bd 3-16 up, $ 44 
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4% 3% 38% 3i5° ty bY, to wi 6 id 16 prone, THANAM are, Ser Eren, Des 9 Tool Steel, ve. - 13 
aa a4 é SR tagonal Post Iron, ‘*‘ Upset’? Chord “6 Machi r Steel, - - 6 
x16 14 812 8610 fe 6t& Se | txtandy = dand yy B fos Bars, Angle and Tee Iron. ye Toe Calk Steel, i 
Css 2 cn 230 to 10 10 wat i 5 Ui eel shi dias e Plow Steel, - - - 6 
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come, as higher prices out of store are inevitable. 








REVIEW. 


Since our last there have been advances in freights, and the failure of some mills has enabled the others to advance prices. There is a decidedly better feeling 
and more demand ; the tendency is upward instead of downward, and we do not hesitate to advise our friends to buy what they are likely to want for some time to 


PIERSON & CO., 24 Broadway. 





satisfaction. 








upwards to 200 Hi. P. 


STEAM ENGINES 
Vertical or Horizontal. ; 


Combined, as in cut, 2 to 12 H. P., or on independent beds, 2 Hi. P. 
Plain or with Automatic Variable 
Cut-off. We can refer to hundreds in use, of all sizes, giving perfect 


Yacht Engines and Steel Boilers, Shafting, 


Pulleys, Hangers, &e. 


Send for pamphlet, stating where you saw this, to 


Fitchburg Steam Engine Co. 


Fitchburg, Mass., U.S. A. 








No extra insurance. 
stoppage, .r slackin 
sizes of 314, 7 and 14 horse 


BROWN CALORIC EN 


Larger sizes per contract. Apply for illustrated price list. 


THE BROWN CALORIC ENGINE, 


Superior to any Hot Air Motor in Market. 


Is the most perfect substitute for any other power. Its special merits 
are: Noiseless motion, simple construction and durability. The con- 
sumption of fuel is about 23 pounds per horse-power and per working 
hour. Accidents of explosive na ure are impossible. No water tax. 

Replenish:ng the fire docs 
of the power. 
RINE’ at the 


INE CO. 57, 59 & 61 Lewis St., N.Y. 


These machines 


no! 


cause any 
can be seen in 








Aug, 


Apply for circular, 


P. Brown’s Safety Steam Engine Governor. 
57, 59 and 61 Lewis Street, New York 













Hand-Shaping Machine, 
$p E. N. BOYNTON, 
WORCESTER, MASS. 


TH 
fi 





This machine has a stroke 
of six inches, and may readily 
meme) DE adjusied to work of any 
, less distance. 

Length of Traverse, eight 
inches. Vertical adjustment 
of table, three inches. 

Can be run by hand or 
power. 


Weight, 225 lbs. 








FTE Serre mateo Order 


Every variety of Gun, Sewing Machine, and small 
Machine Screws, Collars, Caps, Studs, &c., &c. 

Also, Light Hardware, and Specialties in Metal, Sheet 
Brass Work, Trimmings, Sewing Machine Attach- 
ments, Punches, Dies, Stamps and Special ‘'ools. 


R. WOODMAN, 
11 Chardon Street, Boston, Mass. 





DVERTISING 
PAY S&S 
WHEN PROPERLY PLACED. 


VY ou Can have your 


Advertising properly placed through 
Cc. K. HAMMITT’S Advertising Agency, 
206 Broadway, New York. 
Send stamp for catalogue of Scientific, Mechanical, 
| Agricultural, Trade, Religious, Sunday School, For- 
| eign, Daily and Weekly Papers. 
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New Tubular Foot Lathes. et Se 
pega, foot Lathe made one ney iy get WILLIAM SELLERS & Co. 
ordinary Lathe, and having various attach- - a: SLIADELEETA.. 


ments which give it a wider range of useful- 
ness, and adapt it to the needs of all classes. 

For the Inventor it will save time and 
money, as it will enable him to make his 
own models. 

For the Jeweler it will prove a cheap and 
effective instrument. 

The Dentist will find that it supplies a 
need long felt in his business, 

For Gentlemen of leisure, Clerks, Students, 
etc., it will prove an agreeable pastime. 

For the Jobbing Workman it is of incal- 
culable value on account of the infinite va- 
riety of work which can be done upon it, 
and for one out of business, it affords a 
ready means of earning a livelihood. 

They are made of the best materials, the 
spindles, centers, and all working parts of 
steel ; the bright parts nickel plated, the _———s 
other parts japanned, and are mounted up- < ni 
on strong and handsome stands, with black walnut tops ; the stands for the smalle 
being low, so that the operator can use them while seated. 


The Head Stock, Tail Stock and Rest 


slide upon a central guide bar, by which they are kept at all times in line, and, by a neat 
device, are securely clamped to the bed when in use. The Spindles are both hollow, 
enabling the operator to turn rods of indefinite length by the use of a small attachment 
which we make. 


All Parts are Interchangeable, 


so that should any part be broken a newone which will fit, can be obtained by send- 
ing the number of the lathe to us. : 

We are getiing up various attachments, such as Jig Saw, Circular Saw, Gear Cut- 
ter, and others, which, as they will fit any of our Lathes, can be ordered as needed. 


They are Artistic in Design, 


and will be an ornament to a sitting room, while they are sold at as low prices as the 
poor articles usually found upon the market. ; 
An examination will show the infinite variety of work to which they are adapted. 
Each Lathe is furnished with a stand, one face plate, two centers and three T rests. 














No. 1 is 17 inches long, swings 6 inches, price $20. 

No. 2 is 24 inches long, swings 7} inches, price 25. 

No. 3 is 30 inches long, swings 8} inches, price 30, 
Lathes ali Nickel Plated $5 Extra. 


USEFUL MACHINERY CoO., 
154 & 156 WEST 19th STREET, NEW YORK. 


ROPER’S 


Practical HandDooks for Enpiners 


STEPHEN ROPER, 
Mechanical Engineer. 


Hand-Book of Land & Marine Engines, $3.50 
Hand-Book of the Locomotive oi) a: ee 
Hand-Book of Modern Steam Fire En- 





NSE WE 
SNe 


Lkidead dm 


SSCS —« 






Ny) 72 SOLER ON es 6 Sn 3.50 
; Cathechism of Steam Engines 2.00 
Use and Abuse of Steam Boiler . 2.00 


The above books embrace all branches of Steam 
Engiueering—Stationary, Locomotive, Fire and Mi- 
rine. Any of them will be sent by mail, free of post- 
age, on receipt of publication price. 

Information by letter, when asked for, will be 
cheerfully maven to parties making inquiries about 


Chea and best known Boiler Feeder in the market. 
Its advantages over all others are its Simplicity. It is 


not affected hy over-heating. It has no Packing and | g¢entific 





Machine & Railway Shop Equipments 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, : 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables and Pivot Bridges, 
GIFFARD INJECTORS. SELLERS’ IMPROVEMENTS 


NEW PATTERNS. SIMPLE, EFFECTIVE, 


New York Office, 79 Liberty Street. 


NATIONAL TUBE WORKS COMPANY. 


New Work. 
106 John Street. 





Boston. 
8 Pemberton Street. 


Chicago. 
Hl6é Lake Street, 


Offer to Railroads a 


Special Locomotive Tube, 


Made of Homogeneous Iron, which will outlast two 
of the commom iron tubes now used. 


WE ALSO OFFER 


MACK’S PATENT INJECTOR, 


A perfect Boiler Feeder, for Engines running Ex- 
press Trains or standing. 
We refer to a number of roads now using them and 
leaving off pumps. 


ALSO, RAILROAD FREIGHT CARS, 


Made of Boiler Tubes and Steel Rods, giving a GREAT SAVING of 


Sampres SENT. 


DEAD WEIGHT WITH INCREASE OF STRENGTH AND 
LONGER LIFE. 





WROUGHT IRON ENAMELED PPrIPe, 
From th to 14 inches Diameter. 


ACIDS OR ALKALIES. 





Stuffing Boxes. No extra fittings required for Lifting 
and non-Lifting Injectors. Manufactured by 


=. TRACY, 


1510 & 1512 SPRING GARDEN ST., 
Send for Circular, PHILADEPHIA, Pa. 





Books, Steam Engines, Boilers, Steam 
Pumps, Injectors, or any kind of Steam Machinery. 
’ 


Address, 
STEPHEN ROPER, 


447 North Broad St., Philadelphia 





TY Dine . Gas 


oS. 


WORCESTER, Mass. 


Manufacturer of the Best and Cheapest 


TWIST DRILL GRINDING 
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MACHINE in the World. 


+1 


SoBJANS SPIS}NO JO YSIAAY OY} 


IAA ond} dit ey} exBUI 0} OSTS ‘Hul[[Iup 

1 ABAAB OTQUINAS jOU [IIA 71 Os Buoys 
pues HI} [lap eyzJo dij ao eHpe Buryyno 
Ul ONVUI O} JO}yeAedO oY} SeTquue 
‘pusy Aq Op S}SIUTYOBUI jSeq 941 SB odeys 
SUIBS 9} O1 S[[IIp spulsB ouryoey Stu 





u 
u 


and Yestimonials. 


NOT AFFECTED BY 
Safe, Durable and 


HOISTING MACHINERY and ELEVATORS vesssnante in price 


Our Hoisting Elevators are made with iron frame, with automatic stop motion, and the c lebrated friction 
clutch pulleys. and of the best material. They are the safest and most durable elevator offered to the public, 
and the cost, erected ready for use, is from 20 to 80 per cent. below the price of any other first-class elevator. 
Send for illustrated circulars. 


FRICTION CLUTCH PULLEY .—We manvfacture the “Giant 
Friction Clutch Pulley,” known as the ‘‘ Captain.” It is the Best in the World for hoisting coal, logs or 
freight. It can be fitted direct on line shaft and run at high speed, STARTING WITHOUT SHOCK. No end 


thrust on journals. D. FRISBIE & CO., New Haven, Ct. 
TS [STONE & HAZELTON. 


F. A. LEHMANN, Solicitor of Patents, Washington, D.C. 13 Bowker Street, Boston. 


NO PATENT NO PAY. Send for Circular 
Manufacturers of Improved Specialties for 


CHEAPEST BOOK-STORE 
IN THE WORLD. 
175,672 NEW and OLD Standard WORKS 
in Every Department of Literature. 


Almost given away. Mammoth Catalogue free. 
Books bought. 


BEGGAT BROS. 
3 BEEKMAM ST., OPP. POST-OFFICE, N. Y. 


The Victor Patent Adjustable Pipe Wrench, 








Machinists, 


Spring Chuck Lathes, Combination Turning and 
Screw Tool. Chaplin’s Patent Power Planer, Im- 


proved Caliper Square. &# Send for Circular. 











SW..F...ss 


S. P LATHROP Pat ; 









LATHROP & CO., Newark, N. J. 


Are STRONGER, work EASIER, hold FIRMER, are LIGHTER, more DURABLE and 
CHEAPER than any other Pipe Wrench made. 


No. 1 Wrench, weighing 6 Ibs., takes Pipe from 1-8 to 1 1-4 inch, 
et 2: 15 “ Me™ ‘* 1 inch to 4 inches. 


SEND FOR PRICE LIST. 


GENERAL AGENTS. 


MORRIS, TASKER & CO., Boston, Mass. READING IRON WORKS, Philadelphia. 
NASON MF’C CO., New York. HUNTINGTON, HOPKINS. & CO., Sacra 
FRANK QC. GREEN, sl mento, San Francisco, Cal. 








JOHN TAYLOR & BRO., Montreal, Canada. 
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ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 
to doing any work 


fit Mae S TWEER. 


The best ar- 
= ticle for reg- 






Sulating forge 
fires ever in- 


vented. required of it— 
Manufactured true. Cott but #8 
ik ea ectdity T.R. ALMOND 
WHITE & BURBRIDGE, 84 Pearl St. 


MIDDLETOWN, CONN. 


BROOKLYN. 
Also sold by H. Prentiss & Co., 14 Dey St., New York. 


(Cut shows Chuck 
full size.) 














JONAS & COLVER, 
CONTINENTAL STEEL WORKS, | SHEFFIELD, ENGLAND. 


ATTERCLIFFE, 
Manufacturers of 


TOOL STEEL, 


Superior Cast Steel Drill Rods, *‘ Continental’? Needle Wire, &c. 








M. DIAMOND &.CO., Sole Agents for the United States and Canada. 








Warehouse, No. 8 FORD STREET, HARTFORD, CONN. 





The George Place 


Machinery Agency, 


Sole Agents for J. A. FAY & CO. 


WOOD -WORKING MACHINERY. 


Patent Sash, Moulding, Tenoning, Boring, Mortising, Planing and Matching Machinery ; Band, Scroll, Ripping, Railway 
and Carriage Cutting-off Saws, Band and Vertical Re-sawing Machinery, etc. 


IRON MACHINERY OF EVERY DESCRIPTION. PATENT COLD ROLLED SHAFTING, PULLEYS, HANGERS, ETC. 
121 Chambers & 103 Reade Streets, New Work. 





Dhe Burke e Nulemate Ouluff Evra CHE. 
& Litetly ty Shreet, We; U- Gorh. 





SEND FOR CIRCULAR OF 
EMERY GRINDING MACHINERY to 








H. S. MANNING & CO., 





111 Liberty St., N. Y, 
Manufacturers of and Dealers in RAILWAY AND MACHINISTS’ TOOLS AND SUPPLIES. 
PRENTISS’ PATENT 


Aijustatle Jaw valu it Sma Bottom Vise. 


3 


a4 
i on fj 


COMBINING 0 STRENGTH AND 


SIMPLICITY, DURABILITY. 


“Uy 


m os 





Without attachment the most domiblele Vise in Use. 
all classes of Vise Work. 
MANUFACTURED BY 


BAGLEY & SEWELL, General Machinists, Watertown, N.Y. 


FOR 


HALL MANUFACTURING co. 


Adapted to 


Worcester Boiler Works, 


MANUFACTURERS OF THE 


“VIO we 


Feed Water-Heater and Puider, 


Second-Hand Tools 


28 x 60 inch Corliss Engine, nearly new. 
16x48 ‘* Double Slide Valve Engine, 
good order. 


14x 30 inch Adj. 
Whitehill & Smith. 


10 x 24 inch Fishkill Landing Yate Rae. 
10x24 ‘* Harris Corliss 





Cut-off Valve Engine. 


new. 
Two 10 H. P. Baxter Engine. HEATING AND PURIFYING WATER 
One 6 FOR STEAM BOILERS. 
One 4 ‘* N.Y. Safety Power Co. En- 
gine. 
One 60 H. P. Hor. Tub. Boiler. 
One40 ‘“ $s ae 
One 25 ‘* Vertical ‘ 
One Engine Lathe, 30 in. x 12 fi. 
One ef O23 ** 3G 
Two oe 1A tS: x Be 
One she 16. ** me (a 
One iad 15: “e228, Prete S 


Whitney Taper. 
One Engine Lathe, 15 in. x 5 ft., Pratt & 
Whitney Taper. 
Two Engine Lathes, 13 in. x 4 ft., Pratt & 
Whitney Taper. 
One Planer, 38 in. x 7 ft. 
One No. 2 Screw Machine. 
One 20 x 10 ft. Ferris & Miles Lathe. 
One ‘ 16 ‘** x3 ‘ Pratt & Whitney. 
One Crank Planer. 
One No. 1 Drill. Fitchburg Machine Co. 
One Gear Cutter. Lincoln. 
Two Profile Machines 
One Mason Milling Machine, very heavy. 
Four S8rainard Plain Milling Machines. 
Ten Lincoln Pattern Milling Machines, 
Two No. 3 Smith & Garvin Milling Machines. 
One each 2, 8, 4 Spindle Drills. Pratt & 
Whitney. 
One No. 3 Pratt & Whitney Screw Machine. 
One 8 in. Hewes & Phillips Slotting ‘ 
One No. 6 Wilder Punch and Shear, new. 
One No. 2 Wilder Press. 
One No. 2 Styles Press. 
One No. 6 Root Blower. 
Two Sellers Bolt Cutters. 


E. P, BULLARD, 





(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 


WORCESTER, MASS. 





Send for Circular. 23 DEY STREET, N. Y. 








14 Dey Street, New York. 


ta" Write for prices and further information. 
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i, PRENTISS AND COMPANY 


Manufacturers of GODDARD'S PATENT RELIEVED 


Machinists’, Blacksmiths’ and Gas Fitters? 


Taps, Dies, Reamers & Screw Plates. 

















New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol. Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Burbidge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, - NEW YORK. 





THE PRATT & WHITNEY Co. 
HARTFORD, CONN., U. 8. A. 


MAKE SPECIALTIES OF 


Drop Hammers, 


PUNCHING PRESSES, 


HAND DRILLING MACHINES, RATCHET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF GEAR WHEELS, SCREW 
PLATES, HAND, MACHINE NUT AND PIPE TAPS, 

AND BOLT CUTTERS, 
in connection with their business of MACHINISTS’ TOOLS, GUN, SEWING MACHINE, 
and Special Machinery, &c. 


PRICE LISTS FURNISHED ON APPLICATION. 





NEWARK 


Steel Works. 


BENIAMIN ATHA g& CO. 


Manufacturers of 


CAST STEEL 


We make grades of Steel specially adapted to the manuf cture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


mw Ho Gy JF EF Ee Ss EX WW o 
BENJ. ATHA. J. ILLINGWORTH. 





i 














REDUCTION IN PRICES OF 


Micrometer Calipers and Pocket Sheet Metal Gauges 


MADE BY THE 


BROWN & SHARPE MF’G CO., Providence, R. I. 











MICROMETER CALIPER for Machinists’®’ Use. 
Price, $5.00. In Moroceo Case, $5.50. 


For all sizes less than one inch diameter, this Caliper will be found a reliable and convenient substitute 
for the Venier Caliper, and will pee invaluable to tool makers, and to machinists engdged on small and fine 
work. Its accuracy and convenience for the purposes for which it is designed will be appreciated at once by 
those whose work requires such a tool. 


a POCKET SHEET METAL GAUGE. 


Price, $5.00. 





In Morocco Case, $5.50. 











This Gauge will measure the thickness of sheet metal 
or other material by thousandths of an inch up to three- 
tenths of an inch at any point ,within half an inch from 
the edgé, and can be applicd as easily as the common 

+ gauge. It will also answer to measure the diameter of 
wire. Means of adjustment are provided in case of wear 
by continued use, 


es PON'S To0ls, 


Engine Lathes, Planers, Drills, egg 





(Full Size) 





BEST AND CHEAPEST 
1 SCREW CUTTING 


Send for Catalogue. DAVID W. POND, Successor 
176 WASHINGTON ST BOSTON MASS. ; 
= |to LUCIUS W. POND, Worcester, Mass. 





SALE OF 


THE BILLINGS & SPENCER CoO. 
mane /p\ sane. 


HARTFORD, CONN. 


Cuas. E. Bruurinas, Pres’t and Sup’t. 


L. H. Hour, Treasurer. E. H. Stocker, Secretary. 


MANUFACTURERS OF 


PACKER RATCHET DRILLS, LATHE DOGS, SCREW PLATES AND DIES, 
ADJUSTABLE SCREW WRENCHES, TAP WRENCHES, BARWICK 
WRENCHES, SCREW DRIVERS, BILLINGS’ PATENT SOLID 
FORGED STEEL SEWING MACHINE SHUTTLES, 
BOBBINS, PATENT ANIMAL AIR CLIPPERS. 





AND ALL DESCRIPTIONS oF 


Steel and Iron Drop F orgings, 


FOR: 


GUNS, PISTOLS, SEWING MACHINES, MACHINISTS’ 


And Machinery Generally. 


REYNOLDS x COMPANY, 


NEW HAVEN, CT. 


TOOLS, 





REYNOLDS & Co 
mic . = r 
NEW-HAVENEE 


MANUFACTURE 


Screws and Bolts of every description. 


SEND FOR PRICES. 





Best American Hand Cut Files and Rasps. 











NEW AND SECOND-HAND MACINERY. 


I have on hand a number of Engines, Boilers, Pumps, 
and other Machinery, New and Second-hand, the whole 
of which must be sold immediately. 


MANUFACTURERS OF 


To insure a 
prompt gale of this stock I have determined to offer the IR 0 N AN D ST FEL W | R 7 


fame at less than half cost, and on easy terms. 
Send for catalogue and description of the machinery 


GRAHAME HARDIE, _ 
62 and 64 ( huich Street, Albany, N. Y. 


OF EVERY DESCRIPTION. 


WORCESTER. MASS. 


The Worcester Wire Co. 


Ap. he 
“wv 1 , 
“WARK 
For Sale by Hardware and Iron Houses. 





et very much 
prices than formerly. 


Send for our prices. 


WORCESTER — 
Se MACHINE ScREW 00. = 


Worcester, Mass., or 111 Liberty St., N. 


J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vice-PRESIDENT 
J. B. PIERCE, SECRETARY. 





TUTE 
WATT 


‘| 








